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L..aographed on stone by Edward A. Wisw.. 


At the close of a year in which our facilities have largely been devoted 


to filling orders for direct and indirect requirements of the United States 


U.S. 


cast iron 


PIPE 





Government for National Defense, we wish to express 


our appreciation of the forbearance of those of our 





customers whose orders were consequently delayed. 





UNITED STATES PIPE & FOUNDRY CO., General Offices, Burlington, N. J. 





Makers of Centrifugally or Pit Cast Pipe for water works, gas, sewerage, drainage 
and industrial services 


Plants and Sales Offices throughout the U.S. A. 








— Dead Front for Safety — 
“3C" Anparain for Seruice ! 








At an Eastern Naval Air Station this “3C" Dead Front Panel is con- 
trolling one 15 H. P.,.150 G. P. M., one 30 H. P., 350 G. P. M., and two 
75 H. P., 1000 G. P. M. Salt Water Pumps. 

The two Pressure Regulators to the left may be selected so that 
either may operate either of the smaller pumps; the other two Pres- 
sure Regulators may be selected so that either may operate either. 
of the larger pumps. 

Dependable Bul. 7700 A. C. Contactors in 50, 100, and 300 ampere 
sizes, insure efficient operation of this panel, which, when the doors 
are closed, is entirely Dead Front. 

Bul. 7326 Inverse Time Limit Overload Relays provide adequate 
overload protection. 


THE CLARK CONTROLLER C0. 


1146 EAST 152"°ST. CLEVELAND, OHIO 
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Your steadily mounting regard for this unique 
copper-silicon alloy is the best answer ...Uncle Sam, 
like you, wants its advantages of corrosion resistance, 
strength and toughness at economical cost! 


Filling defense orders for Everdur* is just about a full 
time job. The properties you have found so useful have 
also made a hit with defense chiefs, especially for naval 
work... with the result that the demand for Everdur is at 
an all-time peak. 

Should you face delays in obtaining Everdur equipment, 
here’s the reason: the metal is not only being used in large 
quantity by war-vital chemical plants, but also for fuel lines 
on airplanes .. . for non-magnetic pilot houses on naval craft 

.. for bolts and screws in hundreds of ships’ hulls . . . and 
for many other defense applications where Everdur serves 
best because of its strength, corrosion resistance, weldability 
and high endurance limit. 


oe mm a 


We are making more Everdur copper-silicon alloys than 
ever before. But due to the Defense Program, copper is 
under strict priority and allocation control, and the avail- 
ability of Everdur for civilian needs is accordingly restricted. 
In the future, however, this unique alloy will assuredly find 
ever-widening fields of usefulness. 


*“Everdur’’ is a trademark of The American Brass Company, registered in the 
U. S. Patent Office. 41159A 


— 


Lawn COPPER- 
4 o SILICON 


THE AMERICAN BRASS COMPANY —General Offices: Waterbury, Conn, 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass LtD., New Toronto, Ont. 
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... Aided by The HORTONSPHERE 


% Because they provide the key 
to efficient utilization of gas pro- 


duced in digestion chambers, 
Hortonspheres have found wide 
usage at sewage disposal plants 
in all sections of the country. At 
some plants, the gas is burned as 
fuel in engines to generate power 
for pumping sewage or driving 
blowers. In others, it is also used 
to heat digesters, plant build- 


ings and for laboratory burners. 

Ordinarily the rate at which 
gas can be collected does not 
coincide exactly with these de- 
mands. _ By installing a Horton- 
sphere to balance gas output 
with actual consumption, en- 
gines or burners can be operated 
continuously or intermittently 
without expensive standby equip- 
ment or purchased fuel. 


Disposal Plants Utilize Sewage Gas Produced in Digesters . . . 


A typical example of this type 
of service is illustrated by the 
Hortonsphere installation _pic- 
tured above. This unit is an inte- 
gral part of the new sewage treat- 
ment plant at Duluth, Minn., 
serving 80,000 people living in 
an area of 50 sq. miles. Having 
a capacity of 24,430 cu. ft. at 
one atmosphere, the sphere is 
used to store gas for boiler fuel, 
incinerator, and to heat the 
buildings and digesters. 


CHICAGO BRIDGE & IRON COMPANY 


Chicago 
New York.3390-165 Broadway Bldg. 
Cleveland .2262 Builder’s Exchange 

402 Edificio Abreu 


2198 McCormick Bldg. Birmingham. .1586 North 50th Street 


Philadelphia, .1644-1700 Walnut St. 
1646 Hunt Bldg. Washington..811 Washington Bldg. 
5615 Clinton Drive San Francisco....1083 Rialto Bldg. 
1551 Lafayette Bldg. Los Angeles...1455 Wm. Fox Bldg. 


Plants at BIRMINGHAM, CHICAGO, and GREENVILLE, PA. In Canada: HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 
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sewer-line savings— = 







Installation, main- 


tenance and 


operating costs 
stay low wher- 
ever ‘this modern 


asbestos-cement 


pipe is used 





Eau Claire, Wisc. Transite is ideal 
for force mains... its long, light 
lengths are easily, quickly instal- 
led. Simplex Couplings are rapidly 
assembled ...form tight joints... 
need no heating or caulking. And 
Transite’s asbestos-cement compo- 
sition assures long life, low upkeep. 


JM 











Garden City, N. Y. Supplied in 13- 
foot lengths, Transite Sewer Pipe 
considerably reduces the number 
of joints required for any line. 
The poured joints used on gravity 
lines, are tight to begin with... 
stay tight in service. As a result, 
infiltration is minimized. 


a 
zg 


ae 


Danbury, Conn. Because of its smooth 
interior, Transite has a flow-coefficient 
of n-.010. On this job, its high carry- 
ing capacity permitted the use of 
smaller, less expensive pipe. 


On BOTH GRAVITY LINES and force mains, 
J-M Transite Sewer Pipe offers important ad- 
vantages that contribute to increased efficiency, 
longer life and lower costs. Asbestos-cement in — 
composition, this durable pipe comes in long, 
easily handled lengths that are rapidly installed 
... cut down the number of joints in the line. Its 
uniform strength and unusual corrosion-resist- 
ance keep maintenance costs to a minimum. 


Infiltration is virtually eliminated, for joints 
stay tight in service. And in many cases, Transite’s 
exceptionally smooth interior surface (flow- 
coefficient, n=.010) permits the use of flatter 
grades, shallower, more economical trenches or 
smaller pipe. For full details, write for Transite 
Sewer Pipe brochure, TR-21A. Johns-Manville, 
22 East 40th Street, New York, N. Y. 





Johns-Manville TRANSITE PIPE An Asbestos Product 


The modern material for sewer and water lines 
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a guardians of taxpayers’ dollars, Gardner-Denver Sew- 
age and Waste-Disposal Centrifugal Pumps keep watch over 


savings in hundreds of sewage treatment plants in every section of 
the country. Users find that with these Gardner-Denver Centrifugals, 
operation costs so much less per 1000 gallons pumped, that older 
installations become costly luxuries. 

The ability of these Gardner-Denver Centrifugals to effect stich 
savings is assured by truly modern hydraulic and mechanical design 
of casings, impeller and water passages—plus rugged construction, 
with a minimum number of wearing parts. 

For full information about these modern sewage centrifugals by 
Gardner-Denver, write Gardner-Denver Company, Quincy, Illinois. 


ARDNER/ ENVER Since 1859 
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nell SEWAGE ENGINEERS 





EVERYWHERE 


DIAMOND 











7 CHLORINE 





DEODORIZATION aad STERILIZATION 
ODOR CONTROL aad PREVENTION 


te are three sound reasons why Municipal Join the host of experienced engineers who have 
Engineers prefer Diamond Liquid Chlorine: rid themselves of Chlorine worries by standard- 


1. Their experience has proved that they can izing on Diamond! From the centrally located 
depend absolutely on the Guaranteed Diamond Plant at Painesville, Ohio, shipments are 


Purity of Diamond Liquid Chlorine. made according to your schedule in cylinders or 
2. Diamond's Positive Control of the Manutac- °275 to suit your requirements. Quick deliveries 





: . i ‘ , of 100 or 150-pound cylinders are always ob- 
pe ga insures unvarying uniformity tainable through your local Diamond Distributor. 


3. Diamond can always be relied upon tokeep Specify DIAMOND LIQUID CHLORINE and 
delivery promises. know you are getting the best! 


DIAMOND ALKALI COMPANY 
Pittsburgh and Everywhere 
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JAMES B. CLOW & SONS ..... . . COSHOCTON, OHIO 
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JY always lhe fo has my boy say 


“THANK YOU VERY MUCH” 


a that is oT I say fo you today 


We haven’t forgotten that loyalty to our customers is 
our best business asset. We certainly have not become 
“priority snooty.”’ Therefore, if you get a letter from 
us asking for a priority rating before we can ship 
materials that you need, don’t think that we have 
gone “‘high-hat”’ as the result of the crowded condi- 
tion of our order book—far from it. We are merely 
complying with Government requirements and en- 
deavoring as always to be helpful to our friends. 


To preserve pig iron (our basic raw material), a 
rigid system of “‘priorities’’ has been instituted. In 
compliance with the Government’s request, our stocks 
of raw materials and of cast iron pipe and fittings 
have been reduced to a minimum. They can only be 
replenished to fill orders that have an “A’”’ priority 
rating. Right now, our plants are working double shift 


~~ 


KENT S$, CLOW * 


on orders for a large tonnage of pipe and fittings for 
army camps, air bases, powder plants, and many in- 
dustrial plants directly and indirectly engaged in filling 
army and navy orders—all having high priority ratings. 

The priority rulings to date have no intention to 
entirely eliminate essential civilian services. It has 
been our experience that where a real need for pipe 
and fittings exists, a request for the necessary priority 
has usually received sympathetic attention. 


We are most anxious to be helpful to you for 
we deeply appreciate that our future depends upon 
our ability to retain your friendship and good will 
during the present crisis. We pledge ourselves to 
do everything permitted by existing regulations to 
justify your continued support both now and after 
the present emergency is over. 


For your understanding of our problem, for 
your kindly patience, and for your whole- 
hearted cooperation—we most cordially say 


“THANK YOU VERY MUCH” 


*President of the Clow-National organization. General offices at 201-299 N. Talman Ave., Chicago, Il. 
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The Four-Point Contact of wedges 
against each disc is a novel and ex- 
clusive feature found only in Mueller- 
Columbian Gate Valves. In opening 
the valve, the top wedge nut is lifted 
away from the side spreaders to fully) 
relieve the wedging pressure against 
the discs before the discs begin to rise. 
This prevents any abrasive action be- 
tween the faces of the seat rings andi 
the disc rings. | 


In closing, the side spreaders act as 
equalizers between the top and bot- 
tom wedge and transfer the applied 
force from the wedges equally to four 
points near the outer edge of each 
disc. Both side spreaders, top wedge 
nut and bottom wedge are free to ad- 
just themselves upon each other, as- 
suring equal distribution of pressure 
at all points and an absolutely water 
tight valve. Ask any Mueller Repre 
sentative for full information. 


N ZZ 








12 


Perchloron does three important 


REG. U.S. PAT. OFF. 


jobs in Virginia... 
1. Sanitizes water at “a few cents per million” 


2. Oxidizes ferrous iron in water 
3. Removes hydrogen sulphide 






Sledge Arce 


Time © frrasure 


Tron Removal Plant 


ccording to Mr. H. E. Lordley, a waterworks tom, so that the oxidized iron and sludge settled to the 
engineer in Virginia, Perchloron proved an unusually bottom of the tank and were drawn off through a 
] 1 ‘ : , “wy waste valve once a week. By five a.m. the water had 
valuable source of chlorine by doing triple duty in a 
ae : “ . . settled, and the clear water flowed to the customers 
small community mene Richmond. Here’s Mr. Lordley 8 with no hydrogen sulphide, no bacteria, and only 0.5 
Perchloron case history in his own words: p-p-m. iron as ferric oxide, all without the aid of filters. 


“Here Perchloron did three big jobs, and the community 


ee M f th -wel i i - 
ao > Seep’ engine caving meet omm received safe water for only a few cents per million. 99 


munities in eastern Virginia not only show bacterial 
pollution but also have hydrogen sulphide and ferrous 


iron. In one case, the well water had an iron content of Perchloron, with 70% available chlorine, is readily 


6 p.p.m. plus hydrogen sulphide which precipitated as dissolved, keeps well and offers you an excellent stand- 
iron sulphide in the distribution system, and cus- by source of chlorine. It comes in handy 5-lb. cans with 
tomers received black water. airtight covers, 9 to the case; and in 100-lb. drums. 


Write Dept. WS for free illustrated booklet. 


“On investigation, I found that a simple treatment of 
only 3 p.p.m. chlorine would oxidize the iron, remove 


hs tetas Ubiile, end Glew 0 anion Perchloron is, of course, being used for direct defense 


having a residual chlorine of 0.20 p.p.m. Since it was purposes and is being supplied regularly to the Govern- 
not practical to use liquid chlorine on such a small ment. While this makes it impossible for us to deliver 
supply, Perchloron was used, and the solution was fed normal quantities to our customers, we want you to 
into the system by a Chlor-O-Feeder. ae a , 
know the facts, believing that you will cooperate with 
“The water consumed by the system after ten p-m. was us by ordering only your immediate needs. We hope 
negligible, so that the pump and feeder could both be too that you will avail yourself of the services of the 
started by a time clock every night, and all the water ‘ 
was then pumped into the storage tank. In this tank, Penn Salt representative nearest you who may be 
the riser pipe extended about five feet above the bot- able to help you in meeting today’s unusual problems. 


PENNSYLVANIA SALT 


MANU/FA/C TURING COJ/MPANY 





1000 WIDENER BUILDING, PHILADELPHIA 
New York « Chicago - St. lovis «+ Pittsburgh *« Wyandotte °* Tacoma 


WATER WorKS & SEWERAGE, December, 1941 

















Detail of plate installation 








At LIMA, OHIO— 


Mr. E. E. Smith, General Superintendent 


another money saving installation of the 
Aloxite Brand Porous Underdrain System 


R. Smith at Lima was confronted 

with costly filter bottom troubles 
...a condition that almost every water- 
works man eventually faces where 
graded gravel supports filter media. To- 
day the answer to this and other prob- 
lems... “‘coning” and upset of gravel— 
loss of sand— mud balls—corrosion etc. 
.-.is provided by the Aloxite Brand 
Porous Underdrain System. 


All gravel is eliminated— it is impossible 
to lose the filter media—thorough wash- 
ing is inherent—and the underdrain 
plates are permanently resistant to cor- 





CARBORUNDUM 
SS Rn 


rosion. Additional benefits are decreased 
construction cost and lower operating 
heads because of the reduced overall 
filter depth. 


Perhaps you need to rehabilitate old 
filters where washing is inadequate due 
to insufficient distance between filter 
media and wash troughs. By eliminating 
the gravel the filter media is lowered 
and sufficient head is gained for an ade- 
quate washing rate. 


Write for further details. Our Sanitary 
Engineers are at your service. 





= 


THE CARBORUNDUM COMPANY 


REG. U.S, PAT. OFF. 


Niagara Falls, N. Y. 


(Carborundum and Aloxite are registered trade-marks of and indicate manufacture by The Carborundum Company) 

















Finished bottom before application of sand 
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This letter, from Mr. D. D. Gross of the Denver Board of 
Water Commissioners, was sent to our Denver distributor. 


In the year 1890, a number of Ludlow Valves were installed in a 
24” water main under Sixteenth Street, Denver, Colorado. 
In 1941, the valve vaults were opened and the valves tested. 
They were found to give watertight shut-off of the main. 
Since the valves are still in excellent condition, ‘‘they will be 


retained in service.”’ 


Longer life and low maintenance costs are only two of the rea- ; 
sons why many water works departments standardize on Ludlow ° : - 
Valves. In addition, the double-disc parallel seat principle which 
Ludlow developed and perfected assures easy operation at all 
times, positive closure and self-cleaning seats. Send for catalog . 
No. 201 which fully describes Ludlow Valves and Hydrants. 


THE LUDLOW VALVE MFG. 
CcoO., INC., TROY, NEW YORK 
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WATER-PIPE INSTALLATION... 


erate malohiaeiial kolarelilmexoh diate -imxeian be effected 
with this modern pipe and coupling 


IME, labor and other installation expense make up 

a major part of the original cost of any water line. 
Therefore, for maximum economy the pipe specified 
must be designed for easy handling and rapid assembly 
under a wide variety of installation conditions. In 
Transite, more and more engineers are finding a water 
pipe that meets these requirements exactly. 


Importance of light weight 


Made of asbestos and cement, Transite is relatively 
light in weight—handling costs stay low. Smaller trucks 
may be used to transport pipe to the job and more linear 
feet may be carried at every trip. At the trench, crews 
find it easy and convenient to handle. All but the very 
largest sizes can be easily installed by hand without the 
use of mechanical equipment. 


» Simpler, more rapid assembly 


Another important factor in reducing installation costs 
is the Simplex Coupling, employed in assembling Trans- 
ite. Consisting of a Transite 
sleeve and two rubber rings, 
it is actually a_pre-fabri- 
cated, packaged joint. Joints 
are assembled cold, without 
pouring, calking or heating 
equipment. A simple cou- 
pling puller (loaned without 
charge by Johns-Manville) 
is the only tool required. The 
operation is so simple that 
tight joints can be formed 
quickly and economically 
even by unskilled crews. Be- 
cause no large bell holes are 
needed at joints, trenches 
can be narrower, less expen- 
sive. And wet trenches do 
not hold up installation, for the Simplex Couplings can 
be assembled whether the trench is wet or dry. 


@ Because of its light weight, 
Transite Pipe permits more 
footage to be carried at every 
truckload; a smaller truck may 
be used; and fewer men are re- 
quired for every handling oper- 
ation—thus reducing installa- 
tion costs. 


Other installation economies 


When short lengths of pipe are required, Transite may 
be readily cut in the field with an ordinary hand saw. 


Connections to fittings are made easily and quickly by 
standard methods. Corporation stops and valves may 
be cut directly into the line while the main is under 
pressure. The deep, sharp threads it is possible to make 
in Transite assure perfect seating for such connections. 
And because of the unusual flexibility of the Simplex 
Commas, wide sweeps can be made with straight 

lengths of pipe, without special 

fittings. 


@ Simplex Couplings are easily 
and quickly pulled into place with 
a simple coupling puller. The ab- 
sence of hot-poured jointing mate- 
rials eliminates the necessity of 
maintaining heating equipment at 
the trench and permits unskilled 
workmen to form tight joints 
quickly and economically. 


... additional economies in service 


In hundreds of American municipalities, Transite is 
helping to bring other water-carrying problems under 
control. Because of its smooth interior surface, Transite 
Pipe has an exceptionally high flow coefficient, Williams- 
Hazen C=140, and a correspondingly high delivery capac- 
ity. Because of Transite’s asbestos-cement composition, 
this high figure can never be reduced by tuberculation. 
No allowances need be 
made for decreases in 
carrying capacity due to 
this internal corrosion. 
And maintenance costs 
stay low, for Transite is 
uniformly strong and du- 
rable, immune to elec- 
trolysis, and highly resist- 
ant to the corrosive action 


of both acid and alkaline 
soils. As a result, Transite 
assures long life and effi- 
cient, economical service 
wherever used. 


@ Transite may be tapped easily and 
rapidly with standard tools. And 
because no large bell holes are 
needed at joints, narrow, less ex- 
pensive trenches may be used, with 
a resulting decrease of damage to 
pavements. 


NOTE TO ENGINEERS: A fuller description of the many features of Transite Pipe 
that contribute to installation savings is given in the Transite Pipe brochure, TR-IIA. 
A copy will be sent on request. Johns-Manville, 22 East 40th Street, New York, N. Y. 


i Johns-Manville TRANSITE PIPE 


\ 
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A QUARTER-CENTURY og DEPENDABLE SERVICE 


Chhcrine’s performance for 
the City Water Works, 





View of Pump Building, 
Elyria Water W orks 


A. J. Miller, 
Chief Engineer, 
Elyria Water Works om 


Filtration Building, 
Elyria Water W orks 





A quarter-century of dependable service, and service year after year. Ask the city engineer 
still going strong! In the words of A.J. or chemist who uses it . . . and he’ll tell you 
Miller, Chief Engineer Elyria Water Works... about the purity of Mathieson Chlorine... the 
“We have used Mathieson Liquid Chlorine for _ trouble-free valves... the well-kept cylinders... 
a quarter-century and can vouch all of which are an integral part 
for its absolute purity. Mathieson of Mathieson Chlorine service. 
products are so uniformly pure... 
I can depend on them not to 
clog delicate valves or machinery.” 
Mathieson Chlorine is used for 
pre- and post-chlorination of the 
water supply for Elyria and sur- 
rounding territory. 





Many water works also keep on 
hand Mathieson HTH —a free- 
flowing mobile chlorine carrier 
containing over 70% available 
chlorine, for use when water mains 
break orotheremergenciesarise.In- 





In cities and towns all over the , formation on these two Mathieson 
” H HTH comes in 5-lb. cans A i A 

country Mathieson Chlorine is with replaceable caps, sanitation products— Chlorine 

rendering this same dependable packed 9 cans to the case; and HTH—is available on request. 


also in 100-lb. drums. 


THE Mlathieson AlkaliWorks an 


60 E. 42ND ST NEW YORK, N Y 

















LIQUID CHLORINE...HTH...SODA ASH...CAUSTIC SODA... BLEACHING POWDER... AMMONIA, ANHYDROUS and AQUA... 
BICARBONATE OF SCDA...PH-PLUS (FUSED ALKALI)...DRY ICE...CARBONIC GAS...SYNTHETIC SALT CAKE...SODIUM CHLORITE PRODUCTS 
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COMING! 
“Developments of 1941 in 
Water Supply and Treatment” VOL. 88, NO. 12 CONTENTS DECEMBER, 194! 


Is the customary annual review of progress and 
trends in water supply practices for our first issue 


of the year. Those who recall the same writer’s Lime Softening Graphically Studied. .. Wee Tee ie el 539 
review for the year 1938 will look forward to this a a 
one. The author, a live-wire consulting engineer, By H. O. HARTU NG, Chemist, 
a former president of an important water works St. Louis County Water Co., 
holding company and past-president of AWWA, University City, Mo. 
needs no introduction. He is-— ‘ : é . 
a ee ee ee ee Some Pertinent Facts on Residential Meters........... 545 
“Developments of 1941 in By LA VERNE TRENTLAGE, 
Sewage and Wastes Disposal” Supt. of Meters; Water Department, 


, , Elgin, Illinois 
Is the annual review of progress and trends in ree, 


sewage and industrial wastes treatment practices, 





to be the feature of our February issue. This year Protecting a Reservoir Against Pd. cchoue 4 betwee ake 549 
the review is to be a joint contribution by two of : - " 
America’s best known sanitary engineers— By H. J. Cook, Engr. and Supt., 
S. A. GREELEY and PAUL HANSEN, Auburn Water & Sewers Districts, 
Chicago, Consulting Engineers. Auburn, Maine 
{To Messrs. Newsom, Greeley and Hansen we 550 
feel especially indebted for the time and effort re- 4 rar le ed ak ane 
quired of these consultants to prepare these re- Bad Benny, the Bacterium. Pee ee itn eae 
views in this extremely busy year.—Ed.] By JOSEPH JOHN WICKHAM, 
s Principal, School of Civil Engineer, 
“How Jonesboro Killed Two International Correspondence Schools, 
Birds With One Stone” Scranton, Pa. 
Is told by a plant manager who had a double- - ° . 
barrelled problem in peak loads to solve. A peak Locating and Stopping a Leak in a Water Works Dam.. 553 
pumping load came simultaneously with a peak re _ , 
power load on the electric plant, also under his By H. L. FIELD, Supt. and Engr. Water Dept., 
jurisdiction. The story he tells is that of the Greenfield, Mass., and C, I, STERLING, JR., 
well-known elevated water tank and how the Asst. Sanitary Engr., Mass. Dept. of 
Jonesboro installation solved two major problems Public Health, Westfield, Mass. 


for him and his community at one time. The new 
tank, of unusifal design, came toward the comple- 


tion of a $600,000 improvement program which has Corrosion NE nS oS areca wi 8 oc0) alene ki SleObt MOD mele eine 555 


relieved this manager’s mind of considerable of a ow me r oC ist 
load in addition to that on the power and pumping By WAYNE F. DAMON, Chemist, 


stations of Jonesboro, Arkansas. The author— Dept. of pasa A = Desens, 
LLOYD M. REBSAMEN, Manager, Leominister, Mass, 
Water, Light and Sewage Disposal, - i 
Jonesboro, Ark. Sewage Federation Convention.............-..++0+06: 556 
A Unique Scheme of Iron Removal (Part 3) 
Describes an exceedingly simple and _. inex- H 7 i 
ponaiee scheme of removing iron and _ carbon- An Improved Method of Velocity Control In Grit 
dioxide from small water supplies and correct- 
ing its aggressiveness, in which no aeration was Chambers .........seeeeeeeeerc ccc ence cnrcccecees 561 


entailed and an elevated tank served the dual 


> > , Th 
purpose of precipitation unit, and storage tank. By RALPH J. BUSHEE, 


The author— Designing Engineer, 
H. E. LORDLEY, Plant Supt., Chas. W. Cole & Son, So. Bend, Ind. 
Richmond (Va.) Filtration Plant. 

“Training Wat as Wiinet TRS  o. s os odcn ccc alvedvnscwsisnceeeense Ie 

rainin ate w ‘ 
Work r ; . a oa By EDWARD B. MALLORY, Director, 

orks Uperators Lancaster Research Laboratories, 

Is a splendid article which we hope every opera- Hackensack, N. J. 
tor will somehow manage to get his boss to read. 
In fact, it is our hope that every mayor and town , 
manager Wit be. ganmeaaee de Geen ak tee eee Water and Sewage Patents..............00 cee ceeeeees 566 
article is packed full of good arguments as to By JULIAN F. SMITH, Associate Director 
why plant operators should receive more adequate y aed ta  Recagage* ‘ : 
training, should attend short schools and meet- Hooker — Liaeary, Content Coltepe, 
ings, shuuld subscribe to and read the technical Fayette, Mo. 
magazines; and, last but not least, should be e 
worth more money and get it. This paper was Quincy’s New Sewer System and Treatment Works 
prepared with the express purpose of reading it 
before an association comprised almost wholly of Completed 66 a6 0.0 864 Ow So Oe oOo 06 bb o's eee ae eee 568 
water works managers, and it strikes the nail 


squarely on the head, according to our notion. e ° . 

Read it and get your boss to do likewise. And we An Eight Point Program for Water Supply Protection. . 569 
hope that many ‘“‘bosses” will read it without being 
encouraged to. The author— 











I. M. GLACE,* Men at Work vs. Onlookers..............-...e0eee+++ 570 
ia —— ee. Sees, Pa. By LESLIE CHILDS, Attorney-Counsellor, 
Secretary o e Pa. Jater Operators’ Ass'n, 
and Director-Elect of AWWA, ey 
“Root Control With Copper Sulphate” A Menacing Long Series of Droughts................ _- Om 
_ Announced on more than one occasion as a By HALBERT P. GILLETTE, Pres., 
forthcoming article, will not be run now until the Gillette Publishing Co, 
approach of the season of root troubles and septic Chicago, Til. 
— when this article will prove more timely . 
and interesting to our readers. ° . 
‘ : Cross Connections vs. Interconnections..............- 578 
‘On Starting a New Treatment Plant” 
Comes from a writer who was given the job . 
of — up a new sewage treatment plant Meetings Scheduled PF BOLO ESF O8 RWI Ee 0S OR S78 . Ad. Page oo 
with no experience to guide him. Appreciating ; i 
that his job could have been much easier if some- Literature and Catalogs Received. sinc ote AS AG Ad. Page 
one had given him a few pointers, and some Equipment PE 2. Vokes chk ee chews one . Ad. Page 75 
“dos and don'ts,’ he has compiled the type of in- ’ Ad P 80 
formation and suggestions which may prove help- Manufacturers’ NGWS .. 0. ccccsccccnsvcceces . Frage 
ful to others. The author is— 
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Water Meters, by giving you the figures on the amount of 
water consumed as opposed to the amount of water pumped, 
may reveal a- disturbing amount of leakage in your mains. 
Only by the accurate figures which meters will provide can 
Ys you keep that leakage under control and save yourself un- 
a necessary pumpage and treatment costs on millions of gallons. 














Although the usage of water is shown the same in both diagrams (above) 
P, Ss. for the sake of simplicity, in actual practice water consumption would be 
less, with water meters, because less water would be wasted by consumers. 
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LIME SOFTENING GRAPHICALLY STUDIED 


Proves an Aid to Better Understanding of the Process, Improved Plant 
Performance and Operating Economies 


By H. O. HARTUNG, 


Chemist, 


St. Louis County Water Co. 


UNIVERSITY CITY, MISSOURI 


accurate and descriptive story than a 
thousand words of exposition. Similar- 
ly a graph or curve often will make a chemical 
equation’or process understandable and usable, 
more readily than several pages of technical 
discussions. Several graphs are presented 
with this article to illustrate the results from 
an already well known process, that of lime 
softening. 
The data for these graphs were all obtained 
in the same manner. Twelve two liter samples 


( SINGLE picture will often tell a more 





The Author 


of raw water were brought to the laboratory 
and treated with one to twelve grains per gal- 
lon of lime respectively. The water was then 
mixed for 60 minutes on the stirring machine, 
settled for 90 minutes, decanted and centri- 
fuged for 10 minutes at 2,000 P.P.M. Alka- 
linity, calcium and magnesium determinations 
were made. 

To a liter portion of each of these softened 
waters was added 20 per cent by weight of 
finely precipitated calcium carbonate (300 
mesh) for the popular calcium carbonate sta- 




















The 36 M.G.D. Softening and Filtration Plant of the St. Louis County Water Co. 
Designed for Maximum Flexibility, Is Subject to Operation of Its Two Halves Singly or in Parallel. 
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bility test. Mixing was performed in completely filled 
glass stoppered bottles for 3 to 4 hours and settling 
was over night. Alkalinity, pH, calcium and magne- 
sium determinations were also made on the waters 
after the calcium carbonate tests. The softening 
results obtained in the lime softening plant of the 
St. Louis County Water Company, treating Missouri 
River water, closely checked the corresponding lime 
softening done in the laboratory. 

Laboratory analytical results are plotted against lime 
dose. The plotted results are actual and no attempt was 
made to account for 100 per cent of the lime added. 

These and other similar graphs have been periodically 
prepared to enable more intelligent softening plant 
operation. By use of the graphs a clearer concep- 
tion can be obtained as to what the proper lime dose is; 
and the hardness, calcium and magnesium reductions 
which can be expected for any given lime treatment. 
The effect of increasing or decreasing the lime dose in 
the plant can also be predicted. Then, too, the Jime 
softening curves can be used to show other interested 
parties that the lime softening charge in the plant is 
proper. 

The following discussion is based on these softening 
curves. Obviously, then, the observations made and con- 
clusions drawn pertain only to the waters from the two 
sources employed. It is not intended that this discus- 
sion embrace lime softening of all waters regardless of 
the source. Nevertheless, the general principles con- 
sidered apply to many other waters equally as well. 


Types of Softening Curves 


In general two types of total hardness curves were 
obtained. For want of a better name, one may be de- 
scribed as the “parabolic” type (Fig. 3) and the other 
as the “double dip” type (Fig. 1). The type of curve 
obtained in softening a water seems to be related to 
the amount of magnesium, the magnesium-calcium 
ratio, and the amount of magnesium carbonate hard- 
ness present in the raw water. As will be shown later, 
the water which produces a “double dip” type of soften- 
ing curve may be successfully softened by the excess 
lime or excess lime split treatment method; the other 
type may not. 


First Increment of Lime Added 
Often Hardens Water 


Quite often the first increment of lime (1 gr./gal. or 
less) added to the raw water for softening will result 
in a total hardness increase even though the raw water 
does not contain free carbon dioxide. The calcium and 
alkalinity curves show the same initial increase which 
is another way of saying that this initial lime dose 
enters solution, after which hardness precipitation 
begins. 


First Hardness Precipitation 
Is Calcium Hardness 


Hardness precipitation then continues with each suc- 
cessive addition of lime until the total lime dose is equal 
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Fig. 1—Meramec River Water—March 17, 1941 
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to the alkalinity equivalent of the water, at which time 
the pH of the water will be about 10.3 and the total 
hardness curve flattens out. During this period the 
curves show that the hardness precipitation will have 
been almost entirely calcium hardness precipitation, 
although some little magnesium hardness has also pre- 
cipitated. 

Up to the alkalinity equivalence point on the curves, 
the following reactions may be considered to have been 
in progress: 

(1) Mg(HCOs)2 + Ca(OH): -> Mg CO: + CaCO: + H:0 
(2) Ca(HCOs): + Ca(OH): -> 2CaCOs + H:0 





Excess Lime for Magnesium Precipitation 


Any lime treatment in excess of that required to 
equal the alkalinity equivalent of the raw water has 
been termed excess lime treatment. Excess lime is added 
to the water to precipitate magnesium hardness. By 
following the calcium curve, note that the total calcium 
content of the water increases when excess lime is added 
to the water. Similarly note the decrease in magnesium 
when excess lime is added. 

The first few increments of excess lime (about 2 
gr./gal.) do not usually produce further softening, and 
on the other hand, neither produces an increase in 
hardness. Initial magnesium precipitation, upon adding 
excess lime, is exactly offset by the calcium hardness 
built up. It is thus usually possible to add a small 
amount of excess lime to improve ferrous or ferric iron 
coagulation without affecting the total hardness of the 
water. 


Magnesium precipitation follows the solubility prod- 

uct constant for magnesium hydroxide, i.e., 
[Mg+] <x [OH-]? = Ksp 

This expression indicates that magnesium precipita- 
tion can be forced or hastened by building up the [OH] 
concentration in the water, and explains why excess 
lime is required to precipitate magnesium. The mag- 
nesium curves show that about two grains per gallon of 
excess lime, producing a pH 11.0 to 11.3 and about 30 
to 40 p.p.m. caustic alkalinity, are required in some of 
these waters to force rapid magnesium precipitation. 


Precipitation of magnesium does not always result in 
a total hardness reduction. Figures 3 and 4 (“parbolic”’ 
type curves) show considerable magnesium reduction 
with excess lime treatment, while the total hardness is 
increased. In these waters the increase in calcium from 
the excess lime is greater than the magnesium precipi- 
tation, and consequently the hardness is increased. In 
such cases the magnesium is all in the form of non- 
carbonate hardness and its precipitation with lime alone 
does not result in softening, the reason being that an 
equivalent amount of calcium non-carbonate hardness 
replaces the precipitated magnesium. For example: 


(3) MgSQ, + Ca(OH)s —-> Mg(OH).2 + CaSO, 


Lime softening will precipitate practically all of the 
magnesium in the water to be softened, but only the 
precipitation of magnesium bicarbonate or carbonate 
hardness will result in total hardness reduction. 
(4) Mg(HCO;) + 2 Ca(OH)2 >» Mg(OH): + 2CaCO: + 2H.0. 
(5) Mg COs + Ca(OH)» —-> Mg(OH)» + CaCOs 
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Fig. 2—Meramec River Water—Aug. 28, 1941 
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Hardness Precipitation by the Calcium 
Carbonate Stability Test 


The calcium carbonate stability test is usually made 
on lime softened waters to indicate the amount of cal- 
cium carbonate incrustation which might be expected 
in the sand beds of the filters and distribution system. 
That the test is not always reliable for this purpose 
has been observed in a number of cities. For example, 
at the St. Louis County Water Company plant Jime 
softened water which shows a 10 to 15 p.p.m. alkalinity 
drop when applying the calcium carbonate stability test 
will lose only three to zero p.p.m. of alkalinity while 
flowing through more than 30 miles of transmission 
main. 

An explanation is found in the curves showing total 
hardness and calcium and magnesium reductions during 
the calcium carbonate stability test (see graphs). Note 
first that magnesium precipitation as well as calcium 
precipitation was in all cases obtained from the calcium 
carbonate stability test, regardless of the amount of 
the original lime dose. Then note also that calcium pre- 
cipitation was obtained from water, which might rea- 
sonably be expected to be stable with respect to calcium 
carbonate. 


Two different calcium carbonates were used for mak- 
ing these stability tests. Both carbonates were about 
50 per cent minus 300 mesh in size. One was a reagent 
grade, low alkali precipitated chalk. The other was a 
pulverized high grade limestone quarry rock. The re- 
sults from both calcium carbonates were very similar. 
Again note that in all cases, precipitations obtained 
during the calcium carbonate stability test was accom- 
panied by a reduction in pH of the water. Alkali im- 
purities in the calcium carbonate (if any) causing mag- 
nesium precipitation would be expected to increase the 
pH of the water. 


The calcium carbonate stability test curves might 
suggest a means for improving lime softening efficien- 
cies. Lime softened water, mechanically contacted with 
finely divided calcium carbonate particles, will yield fur- 
ther hardness precipitations. Perhaps it might be well 
to re-state that the results shown were obtained with 
20 per cent by weight of finely divided calcium car- 
bonate and the contact period was several hours. 


It may only be of academic interest, but notice that 
the calcium carbonate stability test curves eliminate 
the double dip from the total hardness lime softened 
water curves. 
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Fig. 3—Missouri River Water—Feb. 19, 1941 
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Excess Lime—Split Treatment Softening 


Lime softening by the excess lime method in the form 
of split treatment is to add all of the lime dose required 
for softening to only a portion of the plant flow so that 
maximum hardness precipitation possible will be ob- 
tained in the lime treated portion of the flow. Then, 
the excess lime in this softened water is neutralized 
with the remainder of the raw water. This method 
frequently results in a lower hardness water than when 
the same amount of lime is added to all of the water 
at one time. 


A visual inspection of the lime softening curves will 
show that split treatment is only effective when the 
total hardness curve has the “double dip.” If the total 
hardness curve is the loosely termed “parabolic” shape, 
obviously there can be no advantage in treating a por- 
tion of the water with excess lime and then neutralizing 
the excess lime with the remainder of the water. 

The advantages of the split treatment can best be 
illustrated by specific values taken from Figure 1. Eight 
grains per gallon of lime on March 17, 1941, would have 
softened the water to 130 p.p.m. hardness if applied to 
all of the raw water at one time. 

Assume that the same weight of lime had been added 
to only 73 per cent of the total plant flow. This 73 
per cent portion of water would have been treated at 


8 





the rate of =-11 grains/gal. 


0.73 


From the total hardness curve (Figure 1) this por- 
tion of water would then have softened to 95 p.p.m. 
hardness. 

Next assume that the softened portion of water was 
then mixed with the remainder of the raw water (hard- 
ness 198 p.p.m.) and that no hardness was precipitated 
from the raw water (actually some hardness would be 
precipitated). Then the hardness of the mixed water 
would be: 





95 p.p.m. X 0.73 = 69 p.p.m. 
198 p.p.m. x at Seem 
Averag 122 p.p.m. 


as against 130 p.p.m. 


The above method of computing the hardness to be 
expected from split lime treatment is a very conserva- 
tive one and proves the validity of such softening. How- 
ever, actually a lower hardness water is to be expected. 


The caustic alkalinity in the softened portion of 
water will precipitate some hardness from the remain- 
der of the raw water when the two are mixed. When 
such hardness precipitation is taken into account, the 
split lime treatment method of softening is often shown 
even more advantageous. The amount of softening to 
be expected in the raw water when mixed with the 
softened water may be estimated as follows: 

In the previous example the portion of water which 
was lime treated at a 11 grain per gallon rate con- 
tained 35 p.p.m. of caustic alkalinity expressed as 
CaCO,. This 35 p.p.m. of caustic alkalinity in 73 per 
cent of the flow may be considered to be the lime dose 
added to the neutralizing raw water (27 per cent of 
the plant flow). This raw water was then lime treated 

73 per cent 
at —————— 35 p.p.m = 95 p.p.m. (as CaCO,) rate. 
27 per cent 


epPns CaCO: = 53 p.p.m. CaO = 3.1 gr./gal. CaO = 3.4 gr./gal. 


From the total hardness curve (Figure 1), 3.4 gr./gal. 
of 92 per cent CaO lime will soften the raw water to 
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143 p.p.m. hardness. The hardness of the mixed water 
may then be computed as before: 


0.73 X 95 p.p.m. = 69 
0.27 X 143 p.p.m. = 39 


Average 108 p.p.m. Hardness 
as against 130 p.p.m hardness when all of the lime was 
added to the total quantity of water being treated. 


Lime-Soda Ash Softening 


Lime softening does not change the total non-car- 
bonate hardness of the water. When non-carbonate 
hardness is to be precipitated, soda ash must be added 
in addition to the lime. 

Lime and lima-soda ash softened Missouri River 
water is illustrated in Figure 4. The soda ash dose 
was constant in the lime-soda softening curves and only 
the lime dose was varied. 


By comparing the magnesium curves of the lime and 
soda ash softened waters, it is readily seen that soda 
ash did not precipitate any magnesium hardness. This 
is as would be expected, for 

(6) MgSO. + Naz COs -> Mg COs + Naz SO. 


The soda-ash only precipitated calcium hardness. 
(7) Ca(HCOs)2 + Naz COs —> CaCOs + 2Na HCO; 


(8) Ca SO. (if present) + Naz COs —» Ca COs; + Naz SOs 


Because there was no calcium non-carbonate hardness 
in this water, the non-carbonate hardness being all 
magnesium non-carbonate hardness, soda ash did not 
produce any additional softening when the lime dose 
was exactly equivalent to the alkalinity of the raw 
water. The lime dose was then sufficient to precipitate 
all of the precipitatable calcium so that there was 
nothing left for the soda ash to precipitate. However, 
when excess lime was added to precipitate magnesium 
non-carbonate hardness, the soda ash precipitated the 
calcium which had replaced the removed magnesium. 
This reaction is better described by equations (3) 
and (8): 

(3) MgSO. + Ca(OH): -> Mg(OH): + CaSO. 
(8) CaSO« + NasCO; -> CaCO; + NaSO. 


When the lime dose was less than sufficient to react 
with all of the alkalinity (in other words, less than 
sufficient to precipitate all of the calcium-carbonate 
hardness), soda ash caused the precipitation of the re- 
mainder, or a portion of the remainder, of the calcium- 
carbonate hardness not precipitated by the lime. 


Comparison of the total hardness curves in Figure 4 
of the same Missouri River water lime softened and 
lime-soda ash softened reveals that soda ash changed 
the “parbolic” type hardness curve into the “double 
dip” type hardness curve. Soda ash prevented calcium 
hardness build up while magnesium was being precipi- 
tated during excess lime treatment. 


Conclusion 


The graph of softening characteristics of a water is 
useful in studying effects and improving results in 
softening plant operation. The graph may be used to 
determine the proper softening charge and also to pre- 
dict accurately the amount of softening to be expected 
from any treatment. The graph requires considerable 
time to construct and consequently cannot be recom- 
mended for daily routine. However, a study at inter- 
vals of the water supply being softened by graphing 
the softening characteristics can be highly recommend- 
ed. A comprehensive perspective of the softening being 
done in the plant is obtained by such a study and more 
intelligent operation is to be expected. 
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SOME PERTINENT FACTS 


ON RESIDENTIAL METERS 


As They Pertain to Revenue Return, Based on Studies and 
Operating Experiences of Nine Years 


ONLY wish that the heads of all 

Water Departments and all fore- 

men of meter shops would place 
the following statement where it 
would be read daily: 


“A Knowledge of Popular Daily 
Flows, Plus Truer Meter Accuracy 
and Increased Sensibility, Automati- 
cally Means a Bigger Income.” 


Every city, town and village is 
deeply interested in the revenue col- 
lected from its water sales. But every 
city, town and village is not deeply 
interested in those instruments 
which récord water use by cus- 
tomers and mean the difference be- 
tween more or less revenues. 


Rather than waste your time citing 
reasons for this unfortunate situa- 
tion, which is almost national in 
scope, I do want to take up some of 
your time citing from nine years’ 
experience what a definite non-politi- 
cal but strictly business program of 
metering can do for your water sales. 


Today, with all of the modern 
water-using devices, whether they be 
domestic or commercial, the flow “de- 
mands” on our water meters vary in 
magnitude from one extreme to an- 
other. For instance, a meter is called 
upon to deliver a flow of water to 
fill a bath tub, which is about an 8 
G.P.M. flow, while at the conclusion 
of the draw, the only active demand 
on the meter may be from an old 
toilet leak, the flow of which is at 
4% G.P.M.—from one extreme to 
another. 


The Importance of Considering 
Popular Flows in Meter 
Performance 


So we ask, “What are the most 
popular flow “demands” to be re- 
corded by our house meters?” Very 
recently it has been shown that of 
the total water used, the following 
represents the various rates at which 
the water passed through the meter 
and the per cent of the time that 
each rate was observed, i.e., the per 
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cent of the whole accounted for at 
the several rates. 


Pet. 
of 
Total 
Used G.P.M. 
-7 demanded at rate of....... 10-12 
14.7 demanded at rate of....... 6 
52.4 demanded at rate of....... 4 
11.8 demanded at rate of....... 2 
5.0 demanded at rate of....... | 
1.8 demanded at rate of....... % 
4.5 demanded at rate of....... A 
9.1 demanded at rate of less 


CG SAAR eee eee ae % 


These figures, shown perhaps 
more clearly in Fig. 1, are in all 


ACTUALLY USED 
Cm go 
je 7 

6. ME. 
4. Se: 
ee) ee 
2.5 1S 
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gee ee 


Fig. 1—Rates of Demand Through 

Residential Meters with Respect to Per 

Cent of Total Flow Which the Rate 

Represents. (What we term the “Popu- 
lar Demands.”) 
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likelihood applicable to your city or 
village as well as those studied. 

But what is the significance in 
knowing these figures? The answer 
is, “For a realization that meter ac- 
curacy should be greatest at those 
flows which are most prevalently 
popular in customers homes.” 

The two most universal testing 
sins committed by meter shops to- 
day are: 

1. To test on the FULL or 20 
G.P.M. flow. [Why waste time and 
water testing on a flow that is rarely 
ever used through a residential serv- 
ice? ] 

2. Seldom or NEVER test for ac- 
curacy on the 4, G.P.M. flow and 
under. [Yet nearly 14% is actually 
used daily on this size and smaller 
flows.—See table. ] 

A third sin, equally important as 
the two mentioned is “A Neglect to 
Modernize Your Testing Equip- 
ment,” and I lay that at Manage- 
ment’s feet. 


The Orifice Fiasco 


Scores of cities are still using no 
test benches. Many that do have 
benches are equipped with “old” 
worn-out orifices, multiple-valves, 
and what-not. In this event, should 
you be using the 1/16 inch orifice for 
your “sensitive” flow, you are only 
being fooled. Because of old age 
and excessive wear, it is in all prob- 
ability delivering anywhere from % 
to 1+-G.P.M. Have you ever checked 
up on your orifices? If not you may 
have a great shock when you do. 
Actually, a %4 inch orifice will de- 
liver from 9 to 17 G.P.M. depending 
upon the pressure. (At 40+ the flow 
will be approximately 11 G.P.M. if 
the orifice is in good condition.) 

For very definite control of the 
smaller flows (2-1-14-14) we suggest . 
the use of glass funnels or their 
equal as their “port” never changes 
in size. Further, let the flow from 
your present 1/16 inch orifice run 
into a glass funnel, made to deliver 
a %4 G.P.M. flow. ..You may be sur- 
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prised at the large delivery of the 
orifice. 

Some three years ago, a group 
fsom a well-known private water util- 
ity visited our shop in Elgin. Dur- 
ing the discourse on meters, we re- 
marked that we demanded 95% ac- 
curacy or better on the %4 gal. flow, 
especially when new measuring cham- 
bers are used. One of the visiting 
gentlemen remarked that their ac- 
curacy was held between 98% and 
100%. But hardly were the words 
out of his mouth, when one of his 
party quickly reminded John that 
Elgin was referring to the 4 gallon 
flow, not the 14 orifice flow. “Asa 
matter of fact, John, I have always 
contended that our ‘sensitive’ ori- 
fice was actually delivering about 1 
G.P.M. due to excessive wear and 
our high pressure.” 


A Fundamental Consideration 


My next statement is a funda- 
mental rule to which I believe all 
meter shops should adhere. 

“The most correct and fairest way 
to test any meter, regardless of its 
size, is to test it on the G.P.M. flows 
as demanded by the service,” 


In answering the question—“What 
is gained by testing meters and de- 
manding registration within close 
limits on the flows as demanded by 
the service?” 

The answer is—‘Definitely an In- 
crease of Income.” 


In Elgin we have completed a piece 
of research work in testing large 
groups of meters, merely to find out 
how WE stand along this line of 
over-all flow accuracies. Now let me 
show you how a water department 
can suffer financial humiliation as a 
result of “cockeyed accuracies.” 


Our “Guinea-Pig” 
Experiment on Old Meters 


We tested 181 residential meters 
having open type gear trains, which 
had never been out of service since 
original installation, 26 years before, 
and had a total average registration 
of 175,000 cut. ft. per meter. The 
meters were tested only on the daily 
popular flows previously discussed. 


One of the most interesting results 
from this study was the fact that 
after this was repaired and placed 
back in service, and had had one full 
quarter to work, our service depart- 
ment investigated more high-bill 
complaints than at any other time in 
its history. 

Our break-down chart clearly 
shows that the higher the total regis- 
tration per meter, the more and the 
faster the accuracies dropped after 
repairs, the more revenue the city 
lost, and the higher the cost of re- 
pairs for these “veterans.” The fol- 
lowing tabulation reveals the truth 
of this statement. 


‘181 OPEN-TRAIN GROUP 


; 100.000 300,000 
AVERAGE : CU. FT. CU. FT. 
Y OVER . 
tig te 88.277, 61407 
COST OF REPAIRS $3.01 $5.56 
IN REVENUE PER 
Loss sunee per YEAR $1.40 410.61 


Fig. 2—Results of an Accuracy Study 

and Revenue Loss vs. Cost of Repairs 

Covering 181 Open Train Meters. After 

Registration oe and 300,000 
u. Ft. 


Enclosed Gear-Trains 


After compiling the above data on 
the accuracy of meters with open- 
gear trains I could not help but won- 
der how a group of meters of the 
same make, only having oil-enclosed 
gear trains in them at the time of 
original installation, would test. Be- 
ing in service practically as long as 
the meters of the 181 group and hav- 
ing the same amounts of total regis- 
tration, they were really comparable. 


After observing these accuracies 
and comparisons I automatically 
said: “Wow! How many more me- 
ters have we in service in the same 
condition?” Because the Meter De- 
partment in Elgin is annually ap- 
propriated a limited amount of 
money, we could not possibly repair 
all of the remaining meters in the 
condition just mentioned, but we did 
repair nearly 1,000, beginning with 
those meters having the highest 
registrations. In other words, the 
meters that were losing the most 
money were repaired first. Also, an- 
nually, meters not worth repairing, 
and losing the most money, we junk. 


The High Cost of Toilet Leakage 


Thus far the flows that are used 
daily in the home have been dis- 
cussed, but what about those flows in 
the home where the water is misused 
or wasted? 

In August, 1939, our service man 
made the following remark to me: 
“Boy, we certainly are having a lot 
of high bills to investigate lately, and 
the chief cause to date is leaking 
toilets, water running into the over- 
flow pipe inside the box.” It was the 
recently repaired meters that uncov- 
ered this situation, and how long 
these leaks had been running, we do 
not know. He hadn’t left my office 
more than three minutes when it 
dawned on me to have a check-up 
made, taking from our office files 
data about all high bills caused by 
leaks from January 1 to November 
1, 1939. 

To make a long story short, it was 
found during that 11 month period 
that over $1,200 or an average of 


Table 2 
Comparative Tests on Open-Train and Oil-Enclosed-Train Meters 


—Register, 100,000 Cu. Ft.— 








Type of Gear- Accuracy 
Train 12GPM %GPM 

Oe 101% 37% 

Oil-enclosed ..... 103% 100% 





 *ANl dead at % g.p.m. flow. 


The answer to the amazing differ- 
ence is apparently the oil-enclosed 
gear train, the results being more 
clearly shown in Fig. 3. 


Table 1 
Results of Tests on 181 Meters of 5% inch Size 


Flow Rates 
Meter 
G.P.M. 
12 
4 
 - 
1 
I 


% 


Over-all Accuracy 
on first test 


Meters Found “Dead” 
at flow shown ; 


% Jo 
91.71 8 
88.80 9 
82.74 13 
66.38 26 
38.98 51 
11.86 78 
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—Register, 300,000 Cu. Ft.— 








Average Average 
Cost of Accuracy: Cost of 
Repairs 12GPM %GPM Repairs 
$3.01 94% 0%* $5.56 
1.10 101% 89% 1.72 


$4.54 per account per quarter, was 
wasted by leaks of all types, but the 
toilet was the biggest offender, as 
over $1,000 of the $1,200 or $4.30 of 
the $4.54 per quarter was attributed 
to toilet leaks. More than 99 per 
cent of the consumers had the leaks 
repaired immediately after being so 
informed; and it was noted the bills 
dropped back the following quarter: 

This information was very gratify- 
ing to all concerned, and also sur- 
prising. It was particularly astound- 
ing to learn that the average toilet 
leak would amount to $4.30 per quar- 
ter for water wasted. Most of the 
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OPEN-TRAIN OIL-ENCLO 
REGISTRATION I2GPM #GPM 12G.PM 4G F 
100,000 | a 
CU. FT. 101 105 
Cost $301 “$110 
300,000 y 
CU. FT. 94 
Cost $5.56 $1.72 50; 














Fig. 3—Results of a Study Comparing Accuracies and Repair Costs of Open 
as Against Oil-Enclosed Gear Train Meters. 


leaks were small and silent. Some 
consumers admitted observing the 
water easing into the overflow pipe 
but certainly had no idea that it 
meant $4.00 per quarter in the form 
of waste. As a matter of fact, most 
consumers would not believe the leak 
was the cause until after repairs 
were made and the next bill had drop- 
ped back. 

The main feature about a leak 
passing through the meter is that it 
is constant and usually silent—day 
and night; whether we are eating, 
sleeping, working, or away on vaca- 
tion, the leak continues. Now, if 
your meters are sensitive and ac- 
curate enough to register this small- 
ish flow, the results mean additional 
money for the department. 


Income Increase Buys 
100 New Meters 


In this connection, it is interesting 
to note that in this 11 month period, 
enough income resulted from leaks 
alone, to pay for more than 100 new 
residential meters. 

One of the most impressive revela- 
tions was the fact that we never be- 
fore knew what the average leak 
amounted to in G.P.M. It was sug- 
gested that we pro-rate the leak 
against the $4.30 per quarter, but to 
do that would be entirely theoretical. 


Value of the Recording Register 


Beginning January 1, 1940, every 
water bill at $1.00 higher than nor- 
mal was investigated by our service 
man in the usual way. If any leak 
or water-cooled refrigerator was 
found, a recording register was 
used. We gathered 31 charts, and 
from an analytical standpoint the 
results show: $13.01 per account per 
quarters to have been the average 
amount wasted by leaks of all types; 
and nearly $10.00 per account per 


quarter, as the average amount 
wasted by leaks in toilets alone. 

A further breakdown of the toilet 
leaks shows that 29 per cent were 
in the bracket between 2 G.P.M. and 
1, G.P.M.; that another 29 per cent 
were in the bracket between 4 
G.P.M. and 4% G.P.M.: and that 42 
per cent were leaking at rates of flow 
from 4% G.P.M. down through 1/25 
G.P.M. The average leak was at the 
rate of approximately 4% G.P.M., 
from this particular analysis, or 43,- 
200 gallons wasted per quarter. Be- 
ing tremendously interested in more 
revenue, we also observed from the 
report that a leak as small as 1/10 
G.P.M. running for one full quarter, 
will raise the normal bill 12,960 gal- 
lons; for instance, with a norma] bill 
of $2.78, a leak of 1/10 G.P.M. 
would raise the bill to $5.50. 

Here are a few statements that 


TOILET LEAKS . 
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2 second 129,600 E . . 
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Fig. 4—The Results of a Study of Toilet 

Leaks Revealing That 71 Per Cent of 

Toilet Leakages Represent Flows of % 

G.P.M. and Under of Which 42 Per 

Cent Was at Flows of 1/10 G.P.M. and 
Under. 


should be considered; a large per- 
centage of the toilets are leaking— 
if not today they will be shortly; 
75 per cent of all toilets leak at some 
time during the year; 50 per cent of 
the cheap “competitive” flush boxes 
leak all the time. 


Adequately Sensitive Meters 
Stop the Loss 


The Water Department is always 
the loser, financially, in this leak 
business, unless the meters are both 
sensitive and accurate in catching 
these small flows. If the consumer 
does not repair the leak, from now 
on they are paying for the wasted 
water anyway. On the other hand, 
when they do repair the leaks, the 
pumping costs are automatically re- 
duced. 

For the average home, let us take 
one more panoramic view of the va- 
rious size flows: 





G.P.M. 
(10-12 
6 
USED. ; 
DAILY | i 
% 
% and under 
( 2 or 129,000 gal. 
Bes per quarter 
Ve 
. , or 43,200 gal. 
% per quarter 
WASTED 4 1/5 
1/6 or 21,600 gal. 
\% per quarter 
1/10 or 13,450 gal. 
1/20 per quarter 
\ 1/25 or 5,184 gal. per quarter 


All of these flows actually exist 
“sometime-or-other” within our 
water systems both in the form of 
daily used or wasted demands, from 
the 12 down through the 1/25 G.P.M. 
flows. Our aim is to gain and main- 
tain all the residential meters at 
such sensitivity and accuracy that 
whenever they are called upon to re- 
cord the flows, as shown, they will be 
ready and able. 

From a practical standpoint we do 
not allow our “service” meters* to 
test over 103% on the 2 g. flow, nor 
fall below 90% on the %4 g. flow. If 
a quality service meter is 103% ac- 
curate on the 4 g. flow, then it should 
not exceed this accuracy on any flow 
up through the 12 g. while on the 
other hand, if a quality service meter 
does not fall below 90% on the %4 g. 
then its sensibility and accuracy 
should be very, very good down 
through the 1/10 g. flow. 

Therefore, when a meter has an 
over-all flow sensibility and accuracy 
“spread” as just mentioned you can 
understand why you are entitled to a 
maximum income at all times. If a 
consumer’s plumbing is tight, then 
you are accurately metering the serv- 
ice “demands” for the 12 g. flow 
down through the 4 g. flow. Should 
their plumbing spring a leak, the 
meter is still sensitive enough for 
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any smaller flow down through the 
1/10 g. flow. 

I repeat: “Your income is only in 
proportion to the total over-all ac- 
curacies of your meters on the flows 
as demanded by the service.” 

The Water Departments which are 
not interested whether their meters 
even operate from the 4 g. flow 
down do not really realize how much 
more revenue there is to be collected. 


For those departments who think 
it is an honor to leave their meters in 
25 years (natural death) without 
even testing for accuracy, are losing 
as much as from 30 to 40% in rev- 
enue that could be collected. By a 
meter dying a “Natural Death” we 
mean that its accuracy over-all-flows 
is nearly gone. It must be remem- 
bered that it is the accuracy that 


wears out and NOT the casing, nuts, 
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bolts, register box, etc. This is why 
we say 

“Increased Meter Sensitivity and 
Truer Accuracy Mean a Bigger In- 
come.” Definitely, I feel it is the 
over-all-flows “Accuracy and Sensi- 
bility” that makes a Bigger Income. 





*A “service” meter is one which 
has been out in service 4 or more 
years. 





ALL CHLORINE NOW TO BE 
ALLOCATED 


S all of our readers know, 
A chlorine was placed under full 

priorities control by the O.P.M. 
last July. War demands having ac- 
centuated the shortage, it now be- 
comes necessary that all chlorine be 
allocated. 

After Feb’y 1, 1942, no chlorine 
deliveries for any purpose may be 
made by producers without specific 
O.P.M. authorization. Furthermore, 
chlorine must be ordered before the 
5th of each month for delivery dur- 
ing the month following. 

Fortunately water supply and sew- 
erage have been accorded the highest 
priority rating of any civilian use 
—namely, A-2—while chlorine for 
use in hospitals, swimming pools, 
general sanitation, laundries and 
manufacture of medicinal and sur- 
gical products has been given an 
A-6 rating. 

Shortly, if not already done, 
chlorine producers will supply their 
customers with O.P.M. Form PD- 
190, which must be executed by the 
purchaser and delivered to the pro- 
ducer with the order before the 5th 
of any month for delivery during the 
month following. This requirement 
is in order that the producer may 
prepare his schedule of chlorine de- 
liveries for the month following, and 
place such schedules with the Direc- 
tor of Priorities in Washington for 
checking and approval before any 
delivery on the schedule: may be 
made. 

It is important, therefore, that or- 
ders for chlorine needed in Febru- 
ary be placed immediately. If read- 
ers have not received Form PD-190 
by this time it is suggested that the 
order be placed with your regular 
supplier of chlorine immediately and 
be accompanied with a statement 
that such is being done in accord 
with the new O.P.M. “Chlorine Pref- 
erence Order M-19 (Amendment No. 
1), Dec. 20, 1941,” and request cop- 
ies of Form PD-190. 

After Feb’y 1, 1942, there will be 
no other way in which any user can 


obtain chlorine. 

[We regret that we do not yet have 
available a copy of Form PD-190 for re- 
production here.—Ed.] 


Save the Drops* 

It has often been written that little 
is known about the amount of lubri- 
cating oil that should properly be 
used in a steam engine. How many 
drops per minute js the correct num- 
ber? One or ten? How can anybody 
be sure? 

One drop per minute may not be 
enough in your engine. Ten may be 
too many. It is impossible to look 
inside an engine and actually see 
what the lubricant is doing, and even 
then we could not be sure without a 
test of some kind. 

A good test for determination of 
the correct amount of lubricant is 
the “flywheel test.” 

While feeding, say, 10 drops of 
oil per minute to the cylinders, just 
after a long run, and while running 
at normal speed, throw off all load 
from the engine. Then suddenly close 
the steam valve. The flywheels will 
cause the engine to continue to run 
for some time, and that is an impor- 
tant factor. How long does it take 
the flywheel to stop? By use of 
your watch you can find the time to 
the second. Make a note of the time 
required to stop from the instant the 
steam valve is closed until the engine 
stops “dead.” Do it carefully. 

Next time try 9 drops of oil per 
minute, but do not allow any other 
condition to be changed. If the stop- 
ping time is the same, you may as 
well save 60 drops an hour. At this 
rate of 18,000 drops a year, the sav- 
ing becomes significant. 

Then try 8 drops, 7 drops, 6 drops, 
etc. Finally, use the least number 
which does not result in any reduc- 
tion in the stopping time. 

Judgment should be used with this 
test, of course. Do not choke down 
the lubricant until the cylinder is 
liable to be ruined. But as long as 
the stopping time is at its highest 
you can feel certain that the cylinder 
is well lubricated. 

To be sure this test is not appli- 
cable or practical in every plant but 
I hope it may serve as a good sug- 
gestion so that many drops and much 
money will be saved. 





*Contributed by W. 'F. 
Newark, N. J. 


Schaphorst, M.E., 
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SIMPLE METHOD OF EVAL- 
UATION OF PUMP BIDS* 


And Determination of 
Power Costs 


The estimated cost of electrical 
energy for pumping liquids over any 
assumed period of time, which is to 
be added to the bid price for pump- 
ing equipment for determination of 
its evaluated cost, may be obtained 
through the use of the formula 


3.14 Qhe 
EE CI 
E 
Where C — Estimated power cost in 
dollars over the assumed 
evaluation period. 

Q— Estimated number of 
millions of gallons to be 
pumped during the same 
period. 

h — Head in feet, on which 
guaranteed efficiency is 
based. 


c=Cost, in dollars, per 
KWH of electrical en- 
ergy. 

E — Guaranteed overall pump 
and motor (input-out- 
put) efficiency at head 
“h,” expressed as deci- 
mal fraction and not as 
a percentage. 


The constant “3.14” is suitable for 
slide rule calculations and is suffi- 
ciently accurate for most cases, as 
the assumptions made are too broad 
for accurate estimates. Should it be 
necessary to determine the cost to 
the dollar (in case of very close bids 
and the selection must be made on 
a price basis), the figure 3.13975 
should be used. 


Example: Assume 

Q = 2,000 million gallons 
h=—100 feet 

c = $0.01 per KWH 

E —0.7 (70 per cent) 


3.14 < 2,000 x 100 x 0.01 





0.7 
== $8,970. 


[*This simplified formula for evaluating 
pump bids was developed by C. I. Dodd of 
Black and Veatch, ngrs., Kansas City, 
Mo.] 
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PROTECTING A RESERVOIR AGAINST ICE 


A Simple Scheme That Has Proved Effective at Augusta, Me. 


ORE than thirty years ago, a 
M concrete reservoir was con- 

structed by the Auburn Wa- 
ter Commission which then was op- 
erating the public water supply sys- 
tem of the City of Auburn, Maine. 
The interior walls of this structure 
were nearly vertical. 

During its construction, very lit- 
tle attention was paid to the bond- 
ing of the successive day’s runs. As 
some of this concrete was poured 
during freezing weather without 
proper precautions, the joints be- 
tween the different day’s work were 
weak. 

When spring came, longitudinal 
cracks appeared at these locations al- 
lowing extensive leakage. Appar- 
ently ice action was the cause of 
these failures. 


Various methods were tried to 
remedy this condition, but only tem- 
porary improvement resulted. When 
spring came, the same leaks reap- 
peared. 


As the seasons passed, these leaks 
grew larger and the repairs more 
costly. Finally the interest on the 
money needed to make permanent re- 
pairs became less than the cost of 
pumping the water leaking through 
the walls. 

In 1940, a thick coating of Gunite 
was applied to the entire inside walls 
of the reservoir. 

Of course, Maine has real winters, 
and the real test of this Gunite lJin- 
ing was the manner in which it with- 
stood the action of the ice. 


By H. J. COOK 


Engineer and Superintendent 
Auburn Water and Sewer Districts 


AUBURN, MAINE 





The Author 


Protection Against Ice 


In order to decrease the effect of 
the expansion of the ice, and of the 
rising and falling of the ice surface, 
a string boom of logs was placed in 
the reservoir extending around the 
whole perimeter and kept about three 
feet from the walls. 


This boom was made of pine logs 
from 16” to 24” in diameter. These 
were cut on the Lake Auburn water- 
shed, the source of supply for the 
municipality, and on property be- 
longing to the Auburn Water Dis- 
trict which now operates the public 
water supply system. 


These logs were peeled and placed 
end to end in the reservoir; being 
joined by a splice of two inch planks 
spiked firmly to each. Every hun- 
dred feet or so a two inch plank, 
about three feet long, was fastened 
at right angles to the boom to keep 
it away from the walls.—see photos. 


How the Boom Worked 

On visits to the reservoir during 
the winter, ice cracks along the line 
of logs were visible. It looked as 
though the boom was acting like a 
hinge, and as the ice rose and fell it 
cracked and heaved along this axis. 

There may be another action by 
which protection is given to the walls 
by this device. As the winter pro- 
gressed, several of the three foot 
pieces of the bumper plank were torn 
off by the ice and the logs were 
pushed against the walls. As the ice 
rose, fell, and expanded, these logs 
appeared to move up and down the 
sides of the reservoir as rollers. 

As spring approached, the ice be- 
tween the boom and the walls melted 
days before that in the remaining 
section of the reservoir. Many of 
the planks holding the logs together 
had pulled off breaking the boom into 
small parts, but the walls were in- 
tact. 

The logs were rolled out and piled 
during the summer to prevent them 
from becoming watersoaked. This 
fall they were replaced in the reser- 
voir. However, chains were used to 
connect them this time. It is hoped 
that this boom will hold together 
better. Also it was much easier to 
construct with the use of chains. 

Whether the successful results of 
last winter was due to the use of a 
boom or to a good job of Guniting, 
or to a combination of both, the fact 
remains that for one year at least 
the walls have withstood the rigors 
of a Maine winter. 




















Log Bombs for Ice Damage Prevention in Augusta, Me., Reservoir. 
(As they looked after the first year’s duty.) 
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BAD BENNY, THE BACTERIUM 


A Moral Tale of Misguided Youth and Just Retribution 


Some months ago the author of 
| this narrative was called upon to 
tell the story of water purification 
and sewage treatment briefly to his 
local Y’s Men’s Club, composed of 
lawyers, doctors, salesmen, bankers, 
retail merchants, and others for the 
most part unfamiliar with engineer- 
ing practices. 

For reasons clearly stated in his 
introduction, he chose to make his 
exposition through the melancholy 
history of Eberthella Typhus, alias 
Bad Benny.—Editor. 











FEW years ago in Pittsburgh, 
A I attended a lecture on “The 

Human System as Explained 
for the Layman” by Doctor Foster. 
The doctor began by explaining that 
the threads of the olfactory nerves 
were connected at the left to the 
rhinencephalon and at the right to 
the medula oblongata. I decided right 
then that I could learn more about 
the human system from Sally Rand 
or Gypsy Rose Lee, and although I 
cannot pretend that my vocal efforts 
can compete in attraction with the 
more potent and voluptuous attrac- 
tions of those ladies, I can at least 
proceed tonight in the knowledge 
that both are too far away to permit 
anyone leaving on that excuse. And 
I promise faithfully to avoid profes- 
sional jargon. 

Water has always been essential 
to the existence of living matter, and 
it has become particularly necessary 
for the continued progress of 
civilized man. Of course, we all 
know some who apparently use water 
only for the purpose of morning 
ablutions, or others who never use it 
even for that. 


Most of us are inclined to take our 
domestic water for granted, and to 
assume that waste water, or sewage, 
will naturally be satisfactorily re- 
moved. Our personal efforts in this 
matter generally consist in turning 
a faucet for the water and pulling a 
plug or turning a knob for the dis- 
posal of the liquid wastes. Like 
everything else, however, that has 
been arranged for our convenience, 
a tremendous amount of engineering 
research and actual manual work has 
gone into the perfecting of our mod- 
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ern water supply and sewage dis- 
posal systems. 

Primarily, both the purification of 
water and the treatment of sewage 
are performed for the purpose of 
preventing sickness and _ disease. 
Treatment of water to remove hard- 
ness or odor, and treatment of sew- 
age to prevent nuisance are both of 
secondary importance. Dysentery, 
diarrhea and typhoid are diseases 
caused by the action of bacteria 
which normally thrive in the intes- 
tinal tract of a person so afflicted. 





Bad Benny 


These bacteria are discharged with 
the regular body wastes and may 
eventually enter a public water sup- 
ply. If a person in good health 
drinks this contaminated water, or 
gets it on his hands, and thence into 
his mouth, he may also become 
afflicted with one of these so-called 
“water-borne diseases.” Most of the 
other bacteria discharged from the 
human system are helpful, hard- 
working critters that act as aids to 
nature in oxidizing the waste mate- 
rial. In addition to these common 
diseases and very different in char- 


WATER WorkKs & SEWERAGE, December, 1941 


acter are the mottled teeth in in- 
fants, caused by traces of fluorine in 
domestic water; the tracing of the 
virus polio (infantile paralysis) to 
contaminated swimming holes; and 
the probable endemic goiter because 
of lack of iodine in water. These 
considerations are so vital to health 
and provide such tremendous prob- 
lems that it will not be possible to 
touch on the many other important 
factors, such as water conservation, 
flood control, industrial uses of 
water, and fish preservation. 

Tonight I am going to forget the 
meny and diversified uses for water 
and will talk only about domestic 
water supply, its preparation, and 
its final disposal as sewage. In order 
to present the type of treatment that 
is typical of a large number of the 
water and sewage systems in our 
American communities, without in- 
troducing a mess of technical detail, 
and also to show the close relation 
between the disposal of sewage and 
the provision of water, I shall out- 
line the treatments by giving you 
the history of a typhoid germ, Bad 
Benny the Bacterium. 

In this biography, any similarity 
to persons living or dead is purely 
coincidental. 


The Story of Benny 


Benny’s heritage was far from 
auspicious. His ancestors were mem- 
bers of the colon group of bacteria, 
so-called because they thrived in 
the human colon or large intestine. 
Many of these bacteria were welcome 
residents in the intestinal tract of 
healthy and respected people, but 
Benny’s forebears of a few genera- 
tions back were parasites of the 
lowest type. They were social out- 
laws, associated only with sick or 
dying persons, and were commonly 
referred to as “those horrid Typhoid 
Bacilli.” 

Benny’s mother found herself, 
while still quite young, living on a 
heap of feces in a dilapidated privy 
on the wrong side of the tracks. Dur- 
ing a storm she was washed away 
from her home surroundings and 
took up a temporary abode in a 
spring house, a scant hundred yards 
from her previous home. Shortly 




















after she arrived in this cleaner 
dwelling place, she was picked up in 
a battered metal container and 
gulped down by a great hulk of a 
man with a black, stubby beard and 
a pair of dirty, calloused hands. In 
the intestinal tract of her unsus- 
pecting host, she suddenly found it 
possible to gorge herself on food and 
to grow strong and vigorous. There, 
without benefit of clergy, she gave 
birth to Benny, who was named, 
though not christened, Eberthella 
Typhus. One should not hold the un- 
fortunate circumstances of Benny’s 
birth against him, as such things 
were fully condoned by all his people. 





Swimming Thru Imhoff Tank 


Benny grew rapidly, ate heartily, 
and soon became plenty tough—all 
at the expense of his better-natured 
neighbors and, incidentally, of his 
host. Benny quickly displayed the 
vicious traits of his inheritance by 
beating his playmates and _ finally 
killing merely for the pleasure of 
destroying. No one dared called 
Benny “Eberthella” at this stage for 
fear of his life. 

The host, in despair, sent for a 
private investigator, who was also 
the local doctor, to help quell this 
gangster and his ferocious mob. 
However, before the doctor could ar- 
rive, and just before the host suc- 
cumbed to the criminal treatment he 
was receiving from Benny and his 
associates, he expelled Benny during 
a violent convulsion. 

Benny, or E. T., as he was some- 
times called by the mob, found him- 
self with a number of his pals being 
washed rapidly down a small metal 
pipe and finally being thrown violent- 
ly up against the brick wall of a 
tunnel, which was about half filled 
with flowing liquid. The odor in the 
tunnel was far from sweet, but Benny 
was no rose himself, and he was glad 
to escape certain death at the hands 
of the private investigator. 

Immediately, however, he began to 
plan for a means of getting away 
from this obnoxious existence. Food 
was not quite so plentiful as before, 
but Benny’s gangster habits stood 
him in good stead in this respect. 
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Parasite that he had always been, 
he preyed on his weaker associates 
and on the hard-working bacteria 
who were attempting to oxidize and 
purify the liquids in the tunnel. At 
the time that Benny began to feel 
he had things well in hand, he found 
himself being carried into a relative- 
ly calm body of liquid and incidental- 
ly into daylight. 

Like other scum, he floated to the 
surface and then looked covertly 
around to see what might be hap- 
pening. There he was, apparently 
caught in a special police trap, com- 
monly known as an Imhoff tank. This 
tank consisted of a long, suspended 
trough with a slotted bottom and an 
exterior or supporting chamber with 
a sump, or settling pit, at its bottom. 

All of the heavier and undesirable 
material, which naturally should 
have included Benny, was sinking 
down through the slotted trough of 
the interior chamber and was set- 
tling into the sump at the bottom of 
the outside chamber. The lighter 
material and the somewhat clarified 
liquid was being carried over a weir 
or spillway into a much smaller tank, 
or temporary reservoir, called a 
dosing tank. 

At the bottom of the tank the ma- 
terial, termed sludge, which was now 
supposed to include our hero, was 
permitted to remain for several 
months while it was scoured and 
searched by scavenger bacteria of 
the useful or helpful clan. The proc- 
ess during this retention period is 
sometimes called digestion, largely 
because the helpful bacteria give the 
material a treatment that is some- 
what similar to the treatment ac- 
corded food in the human digestive 
tract. When these bacteria have fine- 
combed the sludge for trouble mak- 
ers, it is pumped out to a green- 
house or sludge-drying bed, where 
the sun is permitted to bleach the 
bones of all the remaining unde- 
sirables. Fortunately for Benny, but 
unfortunately for the civilized world, 
he escaped this fate by reaching the 
dosing tank. 

In the dosing tank all the liquid 
was stored for a short time and then, 
by means of siphonic action, was 
carried to a revolving spray, similar 
to the ordinary lawn sprayer, though 
much larger, and was discharged 
over a relatively deep layer of small 
broken stone confined in a_ unit 
known as a sprinkling filter. 

Here again was a police trap for 
Benny, the Dillinger of the bacterial 
world. The stones were covered with 
a slimy, sticky material called 
“smutzdeche” (meaning dirty skin), 
which was intended to hold Benny 
as sticky fly paper would hold a fly. 
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But again Benny was too smart and 
refused to be caught. He slipped 
through crevices in the rocks, avoid- 
ed the smutzdeche, and kept lowering 
himself down and down, although 
nothing could be much lower than 
Benny. Finally, the pressure of wa- 
ter above was too much for Public 
Enemy Number 1. He lost his foot- 
ing and was tumbled and rushed into 
a maze of tubes that acted as drains 
beneath the broken stone. 

The pressure forced the bewildered 
Benny through the tubes into still a 
third tank, called a contact tank, 
where the police had planned to finish 
their hunt by a chlorine attack. This 
chemical was to be put into the liquid 
of the tank in such quantities that 
even Benny could not survive. Benny 
knew this, and he was about ready 
to surrender. Here fate took a hand, 
the tank containing the chlorine gas 
ran dry, and the attendant’s failure 
to have another tank immediately 
available for auxiliary duty made it 
possible for Benny to hurry through 
the tank unscathed and to escape 
into a flowing stream, once more be- 
yond the clutches of the law. 
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Sliding Down Crevice in Filter Bed 


Free, at least for a time! But the 
lack of food as well as the necessity 
for constant vigil had undermined 
Benny’s health, and in this weak- 
ened condition he was glad to desist 
from his usual gangster habits and 
to obtain rest and quiet along the 
banks of the beautiful country 
stream. There was one drawback, 
however; the regular inhabitants of 
the brook were of a hardy race and 
they lived on a different kind of food 
than any that Benny had ever seen. 
This food did not agree with Benny, 
and his convalescence was long and 
slow. Here Benny met a girl friend 
who took him home to dinner. But 
when the poor, starving fellow found 
he was expected to eat watercress 
salad, he revolted and decided to stay 
hungry. 
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Finally, one morning Benny awoke 
to find himself being borne along at 
a terrific pace by a spring freshet 
which battered him from one side of 
the stream to the other. Poor Benny 
gasped for air and grabbed for float- 
ing debris, but all to no avail. Then 
everything went black and he re- 
membered nothing until he awoke to 
find himself resting on a sandy bot- 
tom at the entrance of a large lake 
which served as a reservoir for a 
municipal water supply. Benny 
sunned himself, longed for a puff on 
a Camel and a few tasty morsels of 
good old human intestine. Gradually, 
as his mind cleared, he began to take 
stock of his surroundings. 

Once more the police were to cross 
his path, but this time they were not 
looking for friend Benny. Instead 
they were putting out a dragnet for 
vagrants, those members of the algae 
family that form the familiar green 
scum on ponds and frequently cause 
that fishy smell and rotten egg taste 
in water. The entire lake was 
sprayed with copper sulphate crys- 
tals, which put the vagrants out of 
action, but only helped to increase 
Benny’s appetite. When he could 
stand it no longer, he began to crawl 
along the bottom of the lake, care- 
fully looking for food and shelter. 
Suddenly he was caught in an under- 
tow and sucked into the inlet pipe 
that led to the city’s water-treatment 
plant. Benny had no sympathy for 
suckers, but fight as he would, it 
was no use; his long fast and illness 
had made him unable to cope with 
the force that was bearing him ever 
onward to his doom. 

As he shot out of the pipe line, he 
felt himself being tumbled about in 
the water and, at the same time, be- 
ing sprayed with a fine dust of alumi- 
num sulphate, sometimes called filter 
alum. Benny knew now that he was 
in the mixing tank and he knew, too, 
the effect of this deadly treatment— 
that of bringing together masses of 
material into a sticky mess called 
floc, which would be washed on into 
the sedimentation tank and there 
would settle to the bottom. Strug- 
gling to escape, Benny turned and 
twisted to rid himself of the slimy 
coating that was slowly engulfing 
him like an octopus. Like a lead 
weight, the material was gradually 
carrying him down and down, but 
Benny made a spreme effort and, just 
when all seemed lost, he freed him- 
self of the smothering blanket and 
floated blissfully into a small channel 
that led to the filter bed. 

Into this channel the police poured 
a deodorant called activated carbon, 
which is a specially processed pow- 
dered carbon that serves to remove 
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Sneaking By Sleeping Guard 


all bad taste or odor that might 
linger from the algae in the reser- 
voir. This treatment had no serious 
effect on Benny—although, heaven 
knows, he needed a deodorant—and 
he quietly entered the filter bed. At 
last! A bed, a place to rest, and ap- 
parently food once more. But alas 
for Benny, the G-men were on his 
trail. Walking slowly around the 
edge of the bed was a man with a 
small box filled with colored vials, 
with which he tested the water in 
order to check its quality. Discovery 
was imminent, so Benny dived under 
the mattress, which in this case con- 
sisted of about three feet of fine 
sand. 

Below the mattress was not the 








usual supporting spring, but instead, 
a thin layer of broken stone. Benny 
slipped on one of these stones and 
fell into the underdrains below the 
filter bed. By now poor, emaciated 
Benny was a mere shadow of his for- 
mer self. He- was nearly dead of 
starvation, sick at heart, and willing 
and ready to repent of all his past 
sins and wickedness. If given a 
chance, he’d give himself up and go 
straight. But it was too late. The 
G-men were closing in; Benny’s fate 
was sealed. 

As our ex-gangster-killer crawled 
from the underdrains into the clear- 
water well, he crawled to his death. 
For days the F. B. I. had decided to 
stop once and for all this gangster’s 
dastardly work, and they had debated 
between using ozone, ultra violet 
rays, potassium permanganate, lime 
and soda, or that old reliable—liquid 
chlorine. The ultimate decision was 
chlorine. So the entrance to the 
clear-water well was guarded like the 
fire doors of the Emperor Ming in 
his search for Flash Gordon; and 
poor, sick Benny pumped into a dead- 
ly and searing fire of chlorine as he 
made his fateful last step, a step 
that, if successful, would undoubted- 
ly have put him in a position to re- 
turn once more to those bountiful 
surroundings of his birth—the hu- 
man intestines. However, we must 
remember, the F. B. LI., like its 
famous neighbor, the Northwest 
Mounted—and blondes—always get 
their man. Crime certainly does not 


pay. 








Finished-off By F. B. I. 
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LOCATING AND STOPPING A LEAK 


IN A WATER WORKS DAM 


By H. L. FIELD, 
Superintendent and Engineer 
WATER DEPARTMENT 
GREENFIELD, MASS. 


HE water works operator is 

{ often confronted with problems 

of a serious nature which must 
be handled at once with the limited 
facilities available, and the solution 
of the problem at hand must be 
worked out by his own ingenuity. 
Such a problem confronted the water 
department in Greenfield, Mass., 
when leakage through one of the 
dams was found to be rapidly in- 
creasing and the protracted de- 
ficiency in rainfall was adding to the 
seriousness of the situation. 

The main source of water supply 
for the town of Greenfield consists of 
two storage reservoirs on Glen Brook 
in the town of Leyden. The upper 
reservoir (see picture) has a capac- 
ity of approximately 40,000,000 gal- 
lons, the water flowing by gravity 
through a 30-inch pipe line to a 
water filtration plant. Water from 
the upper reservoir can also flow into 
the lower reservoir, which has a ca- 
pacity of 26,000,000 gallons, from 
whence it is pumped to the filtration 
plant. 

The upper reservoir was con- 
structed in 1905, and the original 
dam consisted of a gravity concrete 
structure about 50 feet high. The 
dam was later repaired and strength- 
ened in 1927, mainly by providing 
rock fill on the downstream side. 
When the dam was constructed, pro- 
visions were made for emptying the 
upper reservoir into the lower reser- 
voir through a 24-inch cast iron pipe 
located at the bottom of the dam. Due 
to the height of the dam, precautions 
were taken at the time it was built 
to protect the outlet pipes by encas- 
ing them in concrete in order to pro- 
tect them in placing the rock fill. 

The amount of leakage through the 
dam of the upper reservoir began to 
increase recently, showing up in the 
small drainage pipes on the down- 
stream side of the dam. Additional 
leakage was also indicated by the de- 
velopment of several springs at the 
base of the dam, until it was esti- 
mated that 200,000 gallons of water 
was being wasted daily. This water 
could, of course, be picked up in the 
lower reservoir and pumped to the 
filtration plant, but this obviously in- 
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creased the cost of operation. Not 
only was the loss of water serious in 
this particularly dry season, but as 
the amount of leakage was increas- 
ing rapidly, there was danger of ulti- 
mate failure of the entire structure. 


Speculation as to Cause 
of Leakage 

It was felt, in the beginning, that 
the leaks might be through a rupture 
or a pulled joint in the 24-inch cast 
iron pipe through the bottom of the 
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dam. There was no ready way of 
checking the assumption, because ap- 
parently too much faith was placed 
in the construction of this outlet line 
and no valve had been provided on 
the inlet end of the 24-inch pipe. The 
only valve for the control of this pipe 
was that located on the downstream 
side of the dam, and it was of no 
value in this instance. There was 
also the possibility that the leakage 
might be through the dam itself, or 
through its foundation, as the rock 
formation is shale with vertical 
seams. 

It was not possible to empty the 
reservoir at this time as the loss of 
this volume of water might result in 
a water shortage in town during the 
present dry period, and even if the 
reservoir was emptied, it is doubtful 
if the source of the leakage could be 
located. 


The Test That Proved the Case 


Inasmuch as the best judgment in- 
dicated that the trouble was a leak 
through the 24-inch cast iron pipe 
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The Upper Dam—Greenfield, Mass. 


Through Which the Leakage Was Located and Stopped at a Time When 
Conservation of All Storage Was Imperative 
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under the dam, steps were taken to 
determine if this were so. About a 
tablespoonful of uranine dye was 
placed in a quart bottle together with 
an electric blasting cap. The bottle 
was then lowered in 50 feet of water 
directly in front of the 24-inch pipe 
and the cap then detonated to break 
the bottle and release the dye. None 
of the color came to the surface of the 
water in the reservoir, but the char- 
acteristic green color of the dye be- 
gan to appear in one of the so-called 
springs on the downstream side of 
the dam in about 9 minutes, while in 
11 minutes the water in the drainage 
pipe nearest the 24-inch cast iron 
pipe began to show a green color, 
and within a period of 20 minutes all 
of the drainage pipes were spouting 
green colored water, indicating that 
our assumptions had been correct. 


To Stop the Leakage 
Next Problem 


Now that the trouble was located, 
the next problem was what would be 


the best thing to do. The installation 
of a sluice gate at the upstream end 
of the 24-inch pipe would, of course, 
be the best solution, but it would 
take several months to secure deliv- 
ery of such a gate under present con- 
ditions, and it could be more easily 
installed when the reservoir was 
empty. This, however, did not help 
the existing danger, and something 
had to be done at once to temporarily 
plug this pipe. 

To plug an open end of a 24-inch 
pipe 50 feet under water certainly 
causes one some concern. However, it 
was accomplished with very little dif- 
ficulty. One hundred and twenty-five 
bags of saad were brought to the top 
of the dam, and each bag was low- 
ered directly in front of the 24-inch 
pipe by a rope looped around the bag, 
the rope being long enough so that 
when the bag touched the bottom, the 
end nearest the dam was dropped and 
the other end pulled, rolling the bag 
against the open end of the pipe. 
After about seventy-five bags were 
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lowered in this fashion, the visible 
leakage below the dam was reduced 
about 50%. 

The valve on the downstream side 
of the 24-inch pipe was then opened 
wide to cause a suction to pull the 
remaining bags into any existing 
holes, and when all of the one hun- 
dred and twenty-five bags had been 
lowered, the flow dropped to a very 
small stream. An additional twenty- 
five bags of soft coal cinders were 
lowered and emptied on top of the 
bags already in place, sealing the 
small remaining voids completely. 


The problem was thus solved, and 
the temporary sandbag bulkhead will 
undoubtedly hold until the permanent 
installation of the sluice gate is pos- 
sible next spring. Removing the 
sandbag bulkhead in front of the 24- 
inch pipe should be an easy matter 
when the reservoir has to be emptied 
in order to install the sluice gate. As 
a matter of fact, this can be done by 
lowering a stick of dynamite and 
blowing the sand bags away. 











Big Sanitation Week in New York 


lot of interest in New York 

City to Sanitary Engineers 
and Sewage Works Operators during 
the week of the American Society of 
Civil Engineers annual meeting, Jan. 
20-24. 

The following is the schedule of 
events which should repay many to 
come to New York City for some 
part if not all of the five days. 


( GAIN this year there will be a 


Tuesday, Jan. 20 


Evening Meeting of the Sanitation 
Group of ASME. 


Wednesday, Jan. 21 


Afternoon Session of Sanitary En- 
gineering Div. of ASCE. 


Thursday, Jan. 22 


All-day Sessions of Sanitary En- 
gineering Div. of ASCE. 


Friday, Jan. 23 
All-day Annual Meeting of the 
N. Y. State Sewage Wks Assn. (Fol- 
lowed at 6:30 p. m. by the customary 
Annual Joint Dinner of the Associa- 
tion and the Sanitary Division of 
ASCE.) 


Saturday, Jan. 24 


All-day inspection trip to recently 
completed sewage treatment plants 
serving the Hudson River communi- 


ties of Tarrytown, N. Tarrytown and 
Ossining, N Y. (Meetings of the 
ASME Sanitation Group and the 
Sanitary Division of ASCE will be 
held in thé Engineering Societies 
Bldg., 33 W. 39th St. The meeting 
of the N. Y. State Sewage Wks. 
Assn. will be held in Hotel McAlpin, 
as will the Annual Joint Dinner 
which follows.) 

An exceptionally interesting pro- 
gram has been developed for the San- 
itation Division of ASCE. 


Wednesday, Jan. 21 (Afternoon) 


Committee Reports: 

Sewage Treatment— Langdon 
Pearse. . 

Activated Sludge Practices—Robt. 
T. Regester. 

Advancement of Sanitary Eng.— 
Chas. Gilman Hyde. 

Salvage of Sewage—A. M. Rawn. 

Sewer Rental Laws—Earl Deven- 
dorf. 

Refuse Disposal—H. P. Eddy. 

Sewage Treatment Costs—Wm. E. 
Stanley. 


Thursday, Jan. 22 (Forenoon) 
“Mechanism of Rapid Sand Filtra- 
tion”—P. C. Stein (MIT). 
“Design of Sanitation Facilities 
for Army Posts”—S. A. Greeley and 
E. Sherman Chase. 
“The Recent Illinois 
Litigation” — (Chicago 


Waterway 
Drainage 
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Canal Diversion Case) — Langdon 


Pearse. 


Thursday, Jan. 22 (Afternoon) 


A Symposium on “Sludge Dewater- 
ing, Drying and Incineration.” 


(Conducted and leadership of Dr. 
W. Rudolfs.) 

(1) “Dewatering and Drying of 
Sludge”—C. E. Keefer. 

(2) “Dewatering of Sludge by 
Vacuum Filters in Combination with 
Heat Drying, Incineration and Fer- 
tilizer Preparation’—W. A. Dundas 
and C. P. McLaughlin. 


“Drying and Incineration”— 

(a) G. J. Schroepfer. 

(b) C. R. Velzy. 
“Dewatering” — 

(a) R. E. Fuhrman. 

(b) A. L. Genter. 
“Fertilizer’—L. W. Van Kleeck. 


“Delaware Water Supply of N. Y. 
City”’—R. W. Armstrong. 


At this writing the completed pro- 
gram of the one-day meeting of the 
N, Y. Sewage Wks. Assn. is not avail- 
able but the featured papers will deal 
with sewage treatment in the Na- 
tional Defense. The topic for dis- 
cussion before the ASME Sanitation 
Group is Secondary Treatment with 
especial reference to High Rate Fil- 
tration and the even newer “Oxidized 
Sludge Process,” a modification of 
the activated sludge process. 
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FROM THE ORIGINAL, PAINTED ESPECIALLY FOR NIAGARA ALKALI! COMPANY BY JOHN ATHERTON 


ROM THE POINT where two branch railroads meet to form a 
main line the roadbed usually runs in a straighter course, traffic 
moves faster and in greater volume, and the route leads to larger 
centers of service. At such a point are the business courses of 


Niagara Alkali Company and Electro Bleaching Gas Company. Affiliates for 


many years, they are now united in one organization to give smoother and 


more thoroughly efficient service to the customers whose requirements they 
each met so satisfactorily as separate organizations. Compact, strong, closely 
knit in manufacturing, research and personnel resources, this one com- 
pany now operates under the name of NIAGARA ALKALI COMPANY. 





MELMALAE COMPANY 


60 EAST 42nd STREET, NEW YORK, N. Y. 


CAUSTIC POTASH - CAUSTIC SODA 
PARA - CARBONATE. OF POTASH 
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CORROSION PROBLEMS 





Featured at N.E.W.W.A’s. Joint Session of Superintendents and Chemists 


New England Water Works 

Association staged a Joint 
Session which combined the regular 
Round Tables of the Superintendents 
and the Chemists in a discussion of 
“Corrosion Problems in the Distribu- 
tion System” under leadership of I. 
Laird Newell, Chief Chemist, The 
Henry Southern Engineering Co., 
Hartford, Conn., as Chairman of the 
Joint Round Table. 


The session was opened by the 
Chairman who introduced the topic 
of the day by reading a paper on 
“Red Water—Its Causes and Elimi- 
nation.” 


Mr. Newell began by pointing out 
the present day importance of water 
treatment to supress corrosion of 
ferrous pipes and fittings at a time 
when procurement of less corrodible 
materials such as copper and copper 
or nickel bearing alloys was becom- 
ing increasingly difficult due to the 
scarcity of these metals. 

He then explained the basic me- 
chanics of corrosion and showed how 
red water and pitting, with reduced 
carrying capacities and possible pipe 
failure result. He stressed the im- 
portance of the determination of iron 
increase as the water passed through 
the distribution system, and con- 
cluded that an increase of over 0.20 
p.p.m. was an indication of serious 
corrosion even though “red water” 
is not experienced. 

Then followed a summary of some 
of the methods used in treating water 
to reduce or prevent corrosion. The 
removal of dissolved oxygen, al- 
though feasible in private systems 
involving expensive equipment, 
would not be practical in public water 
supplies due to the high cost. 


Aeration ordinarily reduces the 
free carbon dioxide to a value be- 
tween 3 and 5 p.p.m. When the al- 
kalinity exceeds 80 p.p.m. this small 
amount of free carbon dioxide would 
not be corrosive. Most New England 
waters, Mr. Newell pointed out, are 
of such low alakalinity that any re- 
duction in the free carbon dioxide 
content through aeration may be 
more than offset by the increase in 
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dissolved oxygen, thereby increasing 
the corrosion problem rather than 
helping it. 

In discussing the use of lime and 
soda ash treatment, Mr. Newell men- 
tioned the Langelier Index and de- 
scribed the marble test and the help- 
ful Enslow Continuous Stability In- 
dicator as a means of determining 
the saturation index. Mr. Newell 
pointed out that where sufficient 
calcium was already present in the 
water, to reach the saturation point 
either lime or soda ash could be used. 
When this condition was not present, 
the use of lime was indicated. In 
many circumstances it is necessary, 
particularly in New England, to 
treat with both lime and soda ash, 
this combination providing the mini- 
mum calcium and alkalinity require- 
ment without raising the hardness 
to an objectionable degree such as 
would result from the use of Jime 
alone. 

The most recent development is the 
use of sodium hexametaphosphate 
which, it is thought, produces a pro- 
tective molecular film on metal and 
oxide surfaces. The successful use 
of hexametaphosphate at Bristol, 
Conn., was then described. 

Before treatment was started, at 
Bristol, an increase in color from 4 
p.p.m. to 100 p.p.m., and in iron from 
.016 p.p.m. to 3.8 p.p.m. had been 
noted. Treatment with 2 p.p.m. of 
hexametaphosphate was started and 
the following improvement noted in 
one week’s time—increase in color 
from 3-60 and in iron from 0.004 to 
.36. The whole system was then 
flushed and the dosage reduced to 1.5 
p.p.m. Continued improvement was 
noted with an insignificant increase 
in color and iron, and at the end of 
nine months virtually none. Correc- 
tion with lime to P.H. 8.5 was con- 
tinued during the nine month period 
and then suspended. At the time of 
flushing, many tubercles were loos- 
ened but caused no ill effects. There 
was no increase in bacterial count 
as had been reported by others ob- 
serving results on distribution sys- 
tems. 

He cited a statement of J. K. Hos- 
kins, U. S. Public Health Service, 
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stating “...until reliable data on the 
physiological effects of polymetaphos- 
phates are obtained, their use in ex- 
cess of 2.0 p.p.m. should be avoided.” 

Mr. Newell concluded his paper by 
stating that no magic panacea for 
eliminating “red water” exists and 
that each and every supply should be 
carefully studied to arrive at the 
treatment most suitable for that par- 
ticular supply. 


Discussion 


Professor Moore (Harvard) 
pointed out that the Langelier Index 
and the marble test were not the 
same and should not be confused. He 
also explained that metaphosphates 
revert quickly to the orthophosphates 
and felt that the limit of 2.0 p.p.m. 
suggested by Mr. Hoskins was too 
severe, 

H. U. Fuller, Chief Engr., Port- 
land Water Distr., (Maine), told 
how the introduction of ammonia 
treatment in that city had caused 
large quantities of tubercles to be- 
come loosened during hydrant tests, 
and raised the question of whether or 
not any change in the treatment of 
Bristol water other than the intro- 
duction of metaphosphate could have 
caused the loosening of tubercles. Mr. 
Newell explained that when meta- 
phosphate treatment was started that 
no other factors were introduced. 

F. E. Smith (Supt., of Filtration, 
Cambridge, Mass.) boasted the suc- 
cessful use of lime in that city at a 
cost of only .40c per m.g. as con- 
trasted with $2.10 per m.g. for 1.5 
p.p.m. hexametaphosphate as used at 
Bristol. 


Stone-Canyon Project Pictured 


Sound motion pictures in color 
titled “The Construction of the Inlet- 
Outlet System of the Stone Canyon 
Reservoir,” concluded the technical 
program. Much of this film was de- 
voted to showing the construction 
and lining of the large diameter steel 
pipe and cone valves used on the job. 
This outstandingly well done picture 
was produced by the Dep’t of Water 
and Power of Los Angeles. The 
showing of the film was arranged for 
by The Barrett Co. 











SEWAGE FEDERATION CONVENTION | 
CROWNED BY SUCCESS 


The Final Installment of the Reporting of the Second Annual 
Convention of the New Federation of Sewage Works Associations 


r i NHIS is the third and final in- 
stallment of our report cover- 
ing the Second Annual Con- 

vention of the recently formed Fed- 

eration of Sewage Works Associa- 
tion. The convention, held in New 

York City Oct. 9-11, at Hotel Penn- 

sylvania, was attended by more 

than 570, which figure represents 
the official registration. 

The first and second installments 
of this report ran in our October 
and November issues. 
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W. W. DeBerard, W. J. Orchard, 
City Engineer, Genl. Manager, 
Chicago Wallace & Tiernan 
(Treasurer of the (Chairman Finance 
Federation) Committee) 


“The Utilization of Sludge Gas in 
Modern Sized Treatment Plants,” 
by George Martin, Supt. of Water 
and Sewerage, Green Bay, Wis. 

Mr. Martin described the installa- 
tion of the 90 and 120-H.P. Worth- 
ington Gas Engines and heat re- 
covery system of the Green Bay, 
Wis., treatment plant having a ca- 
pacity of 9 mgd. and now treating 
an average of 8 mgd. Normally, 
the two engines produce all power 
required in plant operation, which 
has cost on the average $15.00 
per mg. 

He explained the original heat 
recovery system which had been 
altered several times until now the 
layout is that picturized in the ac- 
companying sketch. It is to be 
noted that because of air troubles 
the closed system had to be aban- 
doned for an open system, entailing 
more pumping of the recirculated 
cooling and heating water. A cool- 
ing coil had to be installed in the 
sewage settling tanks for use dur- 
ing summer when surplus heat had 
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to be dissipated. The final ar- 
rangement involves a booster pump 
for the digester heating coils and 
a booster pump for each engine and 
heat exchanger which build up 
pressures of 50 lbs./sq. in. Still 
other pumps boost the discharge 
pressures to secure proper distri- 
bution to the building radiators and 
unit heaters. See diagram. The 
coal boiler is, of course, a stand- 
by unit and the gas boilers which 
cperate in winter are thermostat- 
ically controlled and the amount of 
water shunted through the cooling 
coils is likewise thermo controlled. 


In describing the gas collection 
and storage systems Mr. Martin 
stated that all compression and con- 
trol equipment is housed in a sep- 
arate room force draft ventilated 
and all motors are of the explosion 
proof type. The gas over and above 


that being used is pumped by a 
compressor 


high pressure auto- 
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Arrangement for Gas Utilization and 
Heat Recovery as Finally Worked Out 
for Green Bay, Wis., Plant. 


P=Pumps. 
UH=Unit Heaters. 
EX=Heat Exchangers. 
R=Building Radiators. 








matically into a gas storage Harton- 
sphere, the governors on the com- 
pressors maintaining 4 to 5 in. 
water pressure under the floating 
covers of the digesters. An auto- 
matic cut-out shuts the compressor 
down if the pressure drops to 1 in. 
of water under the covers. The 
compressor has run continuously 
without overheating. Only once 
since placing the system in full op- 
eration has it been necessary to 
shut down the engines. The gas 
yield of 54,000 cu. ft./day repre- 








Dr. W. Rudolfs, 
Rutgers University, 
New Brunswick, Dept., 


Dr. A. E. Berry, 
Provincial Health 


N. d. Toronto, Ont. 
(Chmn. Research (Member Executive 
Committee) Committee) 


sents roughly 1 cu. ft./capita. The 
engines drive generators which pro- 
duce 1 KWH. for every 26 cu. ft. 
of gas used. As to maintenance 
Mr. Martin stated that after every 
2,000 hours of operation each en- 
gine is torn down, requiring three 
days for completion with valve 
grinding by an “alley” mechanic 
who is employed on a regular op- 
erator’s shift. 


Concerning operating costs and 
in answer to the question, Does the 
system pay? Mr. Martin presented 
the breakdown shown in Tables 1 
and 2, which shows a net profit 
when figuring current at the pre- 
vailing rate of 2 cts./KWH. to be 
$19,574, if calculated on actual cost, 
and $26,782 if calculated on cost 
to the city, which does not include 
the P.W.A. grant of almost $32,- 
000 to finance the $73,693 invest- 
ment. On a cash basis, after de- 
ducting $2,089 for repairs and 
maintenance, the network of power 














produced amounted to $42,298 over 
the 4-year period and had paid for 
the District’s share in the complete 
installations, including the gas stor- 
age sphere, representing what had 
proven an excellent investment for 
even a primary treatment plant of 
8 mgd. capacity. 

In reply to a question, Mr. Mar- 
tin stated that the_pumps supplying 
the water to the engines under 50 
lbs. pressure are horizontal cen- 
trifugals belt driven from the en- 
gines. 
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Cost Analysis of Power Generation from Disgester Gas at Green Bay, Wis. 














Table No. 1 
Total Cost 
Including 
PWA Grant Dist. Cost 

Interest on capital investment at 2144%...........00- $ 1,657.74 $ 935.84 
Depreciation on structures and equipment............. 2,520.06 1,438.55 
Insurance on power house and gas holder.............. 54.96 54.96 
R. & M.—gas engines and generators................. 124.05 124.05 
R. & M.—material and labor—gas compressors....... 73.17 73.17 
Lubricating oil—3 cyl. engine—175 gals.............. 98.71 98.71 

BL, CUM — 2 Ria +: Sinise ie 'eraret swe 00nd go dan agree 157.64 157.64 

Gas COMPTCSSOTE—TS GAIB.. . oo... cccocdiccvesenceces 41.26 41.26 

Gal CHONG GINGTO—ZG BAIB. «5 oo. cos vicc scicieis swe ss opie 13.98 13.98 
I TE ob nt ees ki ceneeeksacenesnseceoeters 277.89 277.89 
Be oes hw eo ei as eas Sea ww eae 345.43 345.43 
Workmen’s compensation at $1.67/$100.00............ 10.41 10.41 

Actual operating cost 40-41............. cece ee eee $ 5,375.30 $ 3,571.89 
Total power purchased 40-41. .........cccccccscccose 3,095.15 3,095.15 

Annual operating cont 40-41. ......0.. 5 cccscccssacccss $ 8,470.45 $ 6,667.04 
Value of power used (Zc per K..W.H.) ........ccccccces 17,524.80 17,524.80 

Net profit 4-1-4640 to B-Bl<41.... wn ccccccesccwcccvses $ 9,054.35 $10,857.76 
Met pret proves O60 G-1-G8... oie sc vccccceeereciase 10,519.65 15,924.42 

GE BOON TO Mb iviko oan 555s ase ce ecncweeeecurs $19,574.00 $26,782.18 

Table No. 2 
Total Cost 
Including Expected Rate of 
PWA Grant Dist. Cost Life Depreciation 
Structures 2.4. s0sse. $33,985.32 $19,389.80 50 years 0 
eee INE iso c8k dies 17,414.22 9,948.72 15 years 6-34 % 
GOS ROIGCE 6 icssa-0:0 20,674.50 11,370.98 40 years 24% % 
Gas compressors ..... 1,619.57 1,028.95 10 years 10% 
$73,693.61 $41,738.45 


The Control and Operation of 
Sewage Treatment Units. (A sym- 
posium led by C. C. Larson of 
Springfield, Ill.) 

The symposium was opened by 
Professor Chas. Gilman Hyde of the 
University of California, who out- 
lined what may be considered 
“Standards of Successful plant Op- 
eration” in which he pointed out that 
the criteria in the last analysis was 
to be considered the performance 
(work done) at the least cost per 
unit of such work done. A keynote 
struck was the picture of overall 
economics in which no more costly 
treatment could be justified than that 
which would remove the load which 
the receiving waters were unable to 
assimilate without creating objec- 
tionable conditions or danger to 
health. 





This Spark started a conflagration 
of discussion from the floor entered 
into by several State Sanitary Engi- 
neers who concurred while the chem- 
ists argued for a minimum of load- 
ing on the streams. C. W. Klassen 
said that Illinois was an exponent 
of Prof. Hyde’s hypothesis and es- 
pecially in regards industrial waste 
treatment. H. E. Moses (Penna.) 
cited the Delaware River Basin pro- 
gram as a first-hand example of stip- 
ulating different effluent standards 
for the 4 zones of the river. 

W. J. Scott (Conn.) saw no reason 
to expect treatment beyond that de- 
manded for the local circumstance 
and just because community “A” 
provided for activated sludge treat- 
ment there was no argument that 
something less would not prove ac- 
ceptable there or elsewhere. 


THREE 


WaTER Works & SEWERAGE, December, 1941 





557 


Amongst the chemists Dr. Symons 
of Buffalo pointed out that in Buf- 
falo and Detroit primary treatment 
plus chlorination met all needs be- 
cause of the dilution ratios available 
to each. Buffalo, for instance, had 
been producing an effluent to comply 
with the Joint International Bound- 
ary Standards of a B.coli index of 
500. Actually the index below the 
plant was 7 coli per 100 cc. and the 
B.O.D. 1 ppm. More could hardly 
be expected. W. W. Wallace of De- 
troit stated that as long as the De- 
troit River above the new sewage 
plant showed a coli index of 40,000 
the standard for Detroit chlorinated 
effuent had been approved at the 
40,000 index figure by the State. 
As treatment elsewhere improved 
the river conditions Detroit would 
be increasing its chlorination to keep 
abreast or reasonably ahead of the 
betterment noted. 


David B. Lee, State Sanitary En- 
gineer of Florida, reported that not 
less than 1 ppm. residual chlorine 
was required for Florida effluents 
because of the importance that safe 
bathing waters had to the State. 


Dr. F. W. Mohlman in considering 
the two standards (bacterial and 
nuisance) had no quarrel with sedi- 
mentation and chlorination where 
sufficient, but pointed out that for 
Chicago even activated sludge was 
not sufficient. 

“Biological Filters,” by M. W. 
Tatlock, Supt. of Treatment, Day- 
ton, Ohio. 

Without question Mr. Tatlock’s 
paper, written in simplified language, 
constituted the best exposition of 
biological filters that has ever been 
produced in our experience. Espe- 
cially noteworthy were those parts 
pertaining to the mechanism, per- 
formance, operation and maintenance 
of trickling filters—both low and 
high-rate types. 

For control of the filter fly flood- 
ing combined the most practical rem- 
edy and filters should be designed 
with tight walls to permit flooding. 
Exceptionally free of fly breeding 
were the high-rate filters because of 
the almost continuous wetting of 
the stones and the excellence of dis- 
tribution of the applied sewage and 
recirculation of effluent to the op- 
timum degree for fly control as well 
as filter performance in other direc- 
tions. Surface ponding was intensi- 
fied by grease and oil as well as fine 
grit (silt). Relief from ponding 
by chlorination is apparently due to 
granulation and disintegration of the 
ponding film. 

Mr. Tatlock, one of the early in- 
vestigators of high-rate filtration, 
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was of the opinion that almost any 
desired degree of purification could 
be had with high-rate filters and re- 
circulation of effluent—certainly up 
to 95 per cent B.O.B. removal and 
92 per cent removal of suspended 
solids with proper manipulation of 
this type filter. 


Concerning what happens to fly 
larvae when flooding filters, Dr. Ru- 
dolfs corrected a common impression 
that the larvae are drowned. He 
said that was not the case, the sud- 
den emptying of the filter merely 
flushing them out along with the 
loosened stone films, worms, etc. 

Professor Fair (Harvard) said 
that apparently the explanation of 
the performance of the high-rate 
filter could be found in the fact that 
the beds were kept freed of accumu- 
lations of putrescibles, and the organ- 
isms were thereby expending their 
work on the organics of the liquid 
(sewage) and not on the accumulat- 
ing slimes as in the case of low-rate 
filters. 

‘Sludge Digestion,” by Guy E. 
Griffin, Sanitary Engineer, Green- 
wich, Conn., now on leave with U. S. 
Army Quartermaster’s Corps. 

Mr. Griffin discussed the basic con- 
siderations of sludge digesters such 
as digester capacities, permissible 
ratio of fresh volatile matter imput 
to sludge contents of the digester, 
effect of pH, liming and seeding on 
starting up. new digesters. In the 
latter instance he cited some experi- 
ences indicative of the value of prop- 
er seeding of new tanks with digest- 
ed sludge which had been found 
helpful in obtaining gas production 
at an earlier time without experienc- 
ing initial foaming. In reply to 
questions Mr. Griffin advocated seed- 
ing as worth the trouble, but said 
that it apparently had no effect on 
reducing the production of top 
scum. 

Then followed a discussion of the 
value of determinations of volatile 
acids in digesting sludge as an index 
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of overloading and subsequent trou- 
bles. L. S. Kraus, Chemist, Peoria, 
Ill., Sanitary Distr., stated that this 
test had proved worth while at 
Peoria when volatile acids in excess 
of 2,000 ppm. spelled troubles ahead 
unless corrected. 

Mr. Tatlock revealed an interest- 
ing observation that Imhoff tanks 
which had not been foaming before 
the gas explosion at the Dayton plant 
had been ever since, with no apparent 
explanation and no change in pH of 
the sludge. 

“Screenings Handling and Dis- 
posal,” by Wellington Donaldson, 
Director, Bureau of Sewage Dispo- 
sal, New York City. 

Mr. Donaldson revealed that New 
York City operates 6 fine screening 
plants at various points which have a 
high value in removing much of the 
visible evidences of sewage in the 
receiving waters. He said that every 
treatment plant of New York City 
had been equipped with mechanically 
charred bar screens and screenings 
shredders. He said that nobody 
could conceive of what went into 
New York sewers unless present dur- 
ing heavy rains at one of the grit 
removal and screening stations. At 
such times bar rocks had proved the 
bottleneck and so far no single screen 
had been, considered ample for the 
job in large plants. 

As to screenings disposal at the 
four treatment plants they are 
ground or shredded and returned to 
the sewage. Elsewhere they are 
mostly carted to garbage incinera- 
tors and burned. At the Jamaica 
screening plant fine screenings are 
now centrifuged and composted to 
produce a usable humified product 
for use by the Park Department. In 
this process centrifuging reduces 
the water content from 90 per cent to 
70 per cent at the rate of 700 lbs. 
of solids (dry basis) per hour. The 
centrifuge cake is schredded and 
mixed with gypsum and cut straw— 
2 per cent by weight of gypsum and 
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2 per cent cut straw by volume. The 
mixture spread in layers 18 inches 
deep on the concrete composting 
floor goes through a heat, the tem- 
perature rising to 60° C. after 2 
hours. After 30 days of such di- 
gestion a good friable humified prod- 
uct is had. Samples of the odorless 
dark brown product were exhibited 
by Mr. Donaldson, who reported the 
analysis to show— 


SE detach Aeshna 35.2% 
eer ee 19.8 
.. 2 aaa 2.6 
ree ee 1.2 
ere are 3.1 


During the year 800 tons of the 
product had been produced and used. 
The material was considerably in 
demand. For shredding the cen- 
trifuge cake and mixing in the gyp- 
sum and straw a Royer Disintegra- 
tor is used, said Mr. Donaldson in 
reply to a question. 

George Schroepfer, Chief Engr., 
Minneapolis-St. Paul Sanitary Dis- 
trict, told of the coarse bar rocks 
which could be raised completely out 
of the sewage flow at the Minneap- 
olis plant. 

L. H. Enslow told of the round bar 
screen with turning bars seen at one 
of the Tonawanda, N. Y., plants. 
The idea of the revolving bars was 
to release rags which hang on screen 
bars. However, another member 
stated that the scheme had been tried 
but the rags were just wound onto 
the revolving bars. 

“Records,” by Roy S. Lanphear, 
Supervising Chemist, Sewage Treat- 
ment Works, Worcester, Mass. 

Mr. Lanphear named the several 
arguments for the keeping of ade- 
quate records in connection with 
sewage works operation and by lan- 
tern displayed the several record 
forms employed at Worcester. 

Dr. Mohlman, commenting on the 
importance of records, felt that some- 
thing was needed to bring about uni- 
formity of records and annual re- 
ports to _ facilitate comparison. 
























Abroad, he said, records were not so 
well kept as in this country. 

Wellington Donaldson commented 
on the value of the competition in 
the matter of filing the best records 
with the N. Y. State Sewage Works’ 
Assn. The award of a cup annually 
to the operator submitting the best 
records had done much to advance 
interest in record keeping and, in 
turn, better plant operation. 

Paul Molitor, Sr., with 28 years of 
records kept at the Madison-Chath- 
am Plant in New Jersey, emphasized 
the value of records in budgetting 
for plant operation. There had been 
no question of his budget in 25 years, 
largely because of the records to sub- 
stantiate requests for needed expen- 
ditures. 

C. C. Larson said that their belief 
at Springfield was that good records 
should be kept and filed, but when 
it came to writing a report it should 
be as readable as possible and writ- 
ten for the taxpayer as much as the 
engineer. 

R. W. Frazier, Supt. at Oshkosh, 
also prepares annual reports written 
with the layman in mind, and felt 
that it was well worth the effort. 

Don _ Bloodgood (Indianapolis) 
commented that regardless of the 
records in their files, it seemed that 
something later needed was always 
lacking. He agreed that standard- 
ization in record keeping was much 
needed. 

“Cold Weather Problems in Sew- 
age Works Operation,” by A. E. 
Berry, Chief Engr., Provincial Dept. 
of Health, of Ontario, Toronto, Can- 
ada. 

Mr. Berry’s paper was read by title 
only, since the author could not be 
present. 

George Schroepfer told of the ex- 
perience of a snow bound plant at 
Minneapolis and the value of main- 
taining a supply of stores and food 
at the plant for just such an emer- 
gency when operating personnel 
could not get back and forth. 


Operators’ Breakfast and 
Round Table 


Following the “Operators’ Break- 
fast” was held a Round Table on Op- 
erating Problems which was presided 
over by Le Roy Van Kleeck (Hart- 
ford, Conn.) and B. A. Poole (In- 
dianapolis). 

“Grit” was the first topic and the 
chairman called on “Doc” Symons 
to review Buffalo experiences. Dr. 


Symons told of how grit is burned 
with sludge at Buffalo—probably the 
first case of its kind. He told how 
the very fine grit coming down to 
the Buffalo plant 60 to 200 mesh size 
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passed the grit chambers of reason- 
able design and reached the digesters 
in the primary sludge. While it act- 
ed favorably as a filter aid in vac- 
umm dewatering in the drying and 
incineration system it acted as a se- 
vere abrasive on conduits, the cage- 
mill and fan blades. To take care 
of cutting away of conduit bends, 
wear-back blocks of concrete had 
been strapped to each bend. 

K. L. Mick, Chief Chemist, Min- 
neapolis-St. Paul Treatment Plant, 
stated that Minneapolis sewage con- 
tains 7 to 8 cu. ft. of grit per mg. at 
times. Ordinarily the grit is 20 to 
48 mesh and washed in a screw 
washer comes out with 4 to 10 per 
cent volatiles. During dry weather 
grit chamber velocity is speeded up 
to secure more grit in the sludge as 
an aid in dewatering. 

Wellington Doraldson told of ex- 
periences at the Bronx Grit Cham- 
bers where 500 tons of ashes and grit 
were taken out in a day, necessitat- 
ing a major sewer cleaning job be- 
fore resuming operation of the grit 
chambers. He told of rapid wear 
of grit handling and washing equip- 
ment. Attempts at grit pumping 
with centrifugal type pumps had 
been abandoned because of wear and 
bucket elevators substituted. The 
jig type of grit washer developed at 
Indianapolis had turned out an ex- 
ceptionally clean grit at the Bowery 
Bay plant, but maintenance expenses 
had been higher than was comforta- 
ble. Mr. Donaldson felt that there 
was still need for an improved grit 
washer. 

Don E. Bloodgood told of difficul- 
ties at Indianapolis with a grit cham- 
ber of too great length which pro- 
duced a highly organic grit. He said 
that grit does arrive during low flows 
and believed it rolled along the bot- 
tom of the sewer. 

“Safety.” In introducing this topic 
Mr. Van Kleeck pointed out that Sew- 
age Plant Insurance Ratings were 
several times higher than those for 
machine shops and that it behooved 
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operators to practice safety the more 
on this account. He then called on 
Leslie E. West, Chief Engr., Joint 
Meeting of Elizabeth, N. J., to tell of 
safety measures practiced on the 
Joint Meeting system. 

Mr. West told of the accident pre- 
vention and first-aid schooling given 
employees and of the very complete 
equipage carried on maintenance 
trucks and maintained at the plant. 
That this equipment be used was a 
mandatory rule. The latest addition 
to safety equipment was the voice 
powered telephones for communicat- 
ing with men inspecting or working 
inside of sewers. Asked to name the 
most indispensable units of safety 
apparatus, Mr. West listed the flex- 
ible type sewer rods which permitted 
working entirely from the ground 
surface; the all purpose hose type 
mask; the explosive gas indicator 
and hydrogen sulphide tester. 

(For details of the very complete 
Joint Meeting equipment the reader 
should refer to the article on page 
131 of the April, 1940, Reference and 
Data Number of “Water Works and 
Sewerage.” —Ed. ) 

Mr. Van Kleeck then presented a 
list of safety equipment units which 
he said could be purchased for about 
$75.00. 

Safety Belt. 

Oxygen Deficiency Indicator Lamp. 

All Service Mask. 

Explosion Proof Lantern. . 

Safety Rubbers (no spark). 

Carbon Monoxide Test Ampoules. 

Lead Acetate Testers for Sulphide 
Gas. 

First Aid Kit. 

He said that the Woulfe type Oxy- 
gen Deficiency Lamp would also de- 
tect methane, when present as low 
as 1 per cent, by the way it burns. 

L. H. Enslow said that he had fre- 
quently used a ten cent piece to de- 
tect the existence of hydrogen sul- 
phide in any concentration worthy 
of respect or attention. A few dimes 
spotted around a sewage treatment 
plant or in manholes would show 
where the sulphide was originating. 
The more rapid the black discolora- 
tion of the dime the more intense the 
hydrogen sulphide production at the 
point checked. 

W. W. Mathews, Supt., Gary, 
Ind., Treatment Plant, said that one 
irrevocable rule at Gary is three 
men above for one man in the hole, 
digester, etc., and the use of the all- 
purpose hose type mask. 

R. W. Frazier stated that push 
buttons at the treatment plant reg- 
ister at the Oshkosh police station. 
If signals at night do not come in 
every 15 minutes a ’phone call is 
made. If no response an officer is 
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Supt., Sewage 
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sent to the plant to investigate and 
give aid if needed. Through safety 
measures the insurance rate had 
been reduced. 


Chas. C. Agar, N. Y. State Dept. 
of Health, said that one thing not 
to do is to use an electric drill in a 
digester and cited an accident caused 
by sparking of such a drill. 


This brought up a question by 
Wm. A. Hansell of Atlanta concern- 
ing enforcement of “No, Smoking” 
rules around sewage plants. It de- 
veloped in discussion that the rule 
had not good grounding except in 
specific locations where smoking 
would actually be hazardous, such as 
in digester control chambers, or 
buildings. Another danger spot is 
the screen house where sewer vapors 
are discharged. 


“Good Housekeeping” was the 
topic introduced by Morris Cohn of 
Schenectady, N. Y., who has long 
been an ardent exponent of “good 
housekeeping” at sewage treatment 
plants, and practices his preachings. 
He said that “good housekeeping” 
signifies good operation as a rule and 
also raises operator morale. 


R. W. Frazier said that he could 
vouch for the value of “good house- 
keeping” for its effect on plant vis- 
itors in Oshkosh who volunteer the 
information that they are glad to see 
that the sewer rental charge is go- 
ing for something that the commu- 
nity can take a pride in. These vis- 
itors seem genuinely surprised to 
find that the sewage plant is far dif- 
ferent from what they expected to 
see and smell. 


W. J. Scott told of a recent case 
in Connecticut wherein a photograph 
of the plant and grounds had quite 
an influence on the court which de- 
cided the plant could not be consid- 
ered a nuisance. 


After this session the Second Fed- 
eration Convention came to a close 
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R. W. 
Supt., Sewerage 
Commission, 
Oshkosh, 


Frazier, K. L. Mick, 
Chief Chem., 
Treatment Wks., 


Wis. Minneapolis, Minn. 





with the inspection trip to the New 
York City’s new Bowery Bay Treat- 
ment Plant located just across the 
bay from La Guardia Airport, where 
the visitors watched one of the Trans- 
Atlantic Clipper Planes come in at 
sundown. 


Federation Committees 


At the Board of Control meeting 
held at the close of the convention 
President Bedell named the follow- 
ing committees which received ap- 
proval of the Board. 


Executive Committee 


Geo. J. Schroepfer (Minneapolis) 
Harry R. Hall (Hyattsville, Md.) 
A. E. Berry (Toronto) 

D. S. McAfee (New York) 

A. S. Bedell, Chmn. (Albany) 


General Policy Committee 


N. G. Damoose (Battle Creek, 
Mich.) 

L. H. Enslow (New York) 

R. E. Fukrman (Washington) 

C. G. Hyde (Berkeley, Calif.) 

L. L. Luther (Freeport, N. Y.) 

H. E. Moses (Harrisburg, Pa.) 

C. A. Emerson, Chmn. (New York) 


Publication Committee 


R. A. Eliason (New York) 
J. L. Ferrebee (Milwaukee) 
W.S. Mahlie (Ft. Worth, Tex.) ° 
F. W. Mohlman (Chicago) 
R. S. Phillips (Durham, N. C.) 
F. C. Roberts (Phoenix, Ariz.) 

" W.W. Towne (Pierre, S. Dak.) 














Dr. Geo. Symons, z 
Chief Chem., 
Treatment Wks., 
Buffalo, N. Y. 


E. West, 
Chief Engr., 
Joint Meeting, 
Elizabeth, N. J. 





F. W. Gilcreas, 
N. Y.) 


Chmn. (Albany, 


Sewage Works Practice 


J. H. Brooks, 
Mass.) 

G. P. Edwards (New York) 

H. F. Gray (Berkeley, Calif.) 

C. E. Keefer (Baltimore) 

F. W. Mohlman (Chicago) 

B. A. Poole (Indianapolis) 

J. J. Wirts (Cleveland) 

M. M. Cohn, Chmn. (Schenectady) 


Jr. (Worcester, 


Research 


Dr. W. Rudolfs, Chmn. 


(With power to name his commit- 
tee.) 





Pulp Mill Waste Used 


in Yeast Production 


A new company (Orsyn Corpora- 
tion) has been organized to construct 
a chain of plants for the production 
of yeast from waste liquor from the 
sulphite method of producing paper 
pulp. 

It seems quite romantic to think of 
building a useful food product from 
such a stream polluting waste as sul- 
phite liquor is. From the report 
available yeast cells flourish on the 
socalled sugars contained in the 
waste. It is also well established that 
sulphates (and seemingly now sul- 
phites) are conducive to healthy 
yeast growth and are added to yeast 
cultures. Heretofore molasses has 
been employed as the food supply in 
yeast production. 

Since the yeast will use only the 
sugars in the waste liquor, it is un- 
derstood that from the waste liquor 
lignin and rosin will also be extract- 
ed for the manufacture of plastics. 
The process of yeast production from 
sulphite waste liquors is said to have 
been in successful operation for five 
years in Canada. 
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AN IMPROVED METHOD OF VELOCITY 
CONTROL IN GRIT CHAMBERS 


E problem of designing a grit 

i chamber with a control section 

that will give a constant veloc- 
ity at all flows is essentially that of 
making the shape of the depth versus 
cross-sectional area curve of the grit 
chamber fit the depth versus quan- 
tity/velocity curve of the control sec- 
tion. The earlier approach to this 
problem consisted in the development 
of the so-called proportional weir, 
which had a straight line depth- 
quantity characteristic as is needed 
with grit chambers of rectangular 
cross-section. While the velocity 
control obtained by this method has 
been satisfactory, there is a disad- 
vantage in that for proper opera- 
tion of the weir, the entire head in 
the grit chamber must be lost. 

In order to make use of control 
sections, such as the Parshall and 
Venturi flumes, which require a 
smaller loss of head for their opera- 
tion, Camp‘ and Holmes‘? have 
proposed that the shape of the 
grit chamber be adapted to fit the 
head-quantity curve of the control 
section. By this method it is pos- 
sible to reduce the loss of head to as 
little as one third of the depth of flow 
in the grit chamber. The disad- 
vantage of this method is that the 
resulting cross section is not the 
most economical one to build, and 
moreover, it is not well adapted for 
most mechanical cleaning mechan- 
isms. The slope of the side walls 
may be quite flat in some cases. 
Barker“) has suggested that this 
last difficulty could be solved by 
building two or more chambers for 
one control section. 


A Proposed Method 


There is however, a third solution 

to this problem which makes it pos- 
sible to use a grit chamber with a 
rectangular cross section in conjunc- 
tion with a flume, or any other con- 
trol section for that matter,.and still 
get a velocity which is very close to 
that desired.over a wide range of 
flows. 

This method consists essentially in 
determining the relationships so that 
the straight line depth versus cross- 
sectional area curve of the rectangu- 
lar grit chamber lies as closely as 
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possible to the depth versus quan- 
tity/velocity curve of the control 
section, over the range of flows be- 
ing considered. To accomplish this, 
two relationships must be de- 
termined; first,-the ratio of the 
width of the grit chamber to the 
width of the control section which 
gives the closest average slope of 
the two curves; and secondly, the 
relative elevations of the bottoms of 
the control section and of the grit 
chamber which result in the closest 
position of the two curves. The de- 
termination of these two relation- 
ships can best be made graphically 
and the curves of Fig. 1 are used for 
the solution with a free-flowing ven- 
turi flume. It will be understood that 
the method is perfectly general and 
can be used for any type of control 
section for which a curve can be 
drawn. 
A Specific Example 

The formula for the flow through 
a rectangular free-flowing Venturi 
flume is 

(1) Q=8.09 b H?/2 

where “Q” is the flow in second feet, 
“b” is the width of the flume in feet, 
and “H” is the total energy head 
(depth plus velocity head) above the 
flume. 


PART I—Method of Velocity Control 


The middle curve in Fig. 1 is for 
the above formula with b—1.0. In 
order to be able to determine the 
velocity limits within which we are 
working, curves of 0.95 Q and 1.05 Q 
are also shown. 

As an example, assume a grit 
chamber 4 feet wide with a maximum 
capacity of 8 mgd. or 12 sec.-ft. At 
1 foot per second velocity the depth 
at maximum flow would be 3 feet. 
Lay a triangle tangent to the lower 
curve and at such an angle that the 
difference in ordinates between the 
point where the edge of the triangle 
cuts the OY axis and the point where 
it intersects the upper curve is 3 
feet. The point where the straight 
edge cuts the OY axis, in this case 
0.62 feet, is the distance that the 
bottom of the flume must be below 
the bottom of the grit chamber. 

To determine the required width 
of the control section, draw a line 
through the zero point parallel to 
the above line. A point on this line 
is E~1.0 and Q/b=6.7. Thus 
with a foot in the grit chamber, cor- 
responding to 1.62 feet total energy 
head on the flume, a flume 1 foot 
wide will pass 6.7 sec.-ft. Since the 
amount required for the assumed 
grit chamber 4 feet wide is 4.0 sec.- 
ft., the width of the flume should be 
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Fig. 1—Flows per Foot of Width of The Venturi Flume for Various Heads 
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CORRECTION FOR 


FILLETS 


Nore: Area 5 equals rhe 
sum of areas /and 2 








= 2c 
uthen a-d= 6 





Fig. 2—Method of Correcting for Fillets 
in Design 


4.0/6.7 of 1 foot or 0.597 foot, or 
7.15 inches. It will be noted that 
between depths of 0.4 and 3.0 feet 
in the grit chamber (heads of 1.0 
and 3.6 on the flume), corresponding 
to flows between 1.1 and 8.0 mgd., 
the theoretical velocity through the 
grit chamber will be between 0.95 
and 1.05 feet per second. This range 
of flows, with the maximum of seven 
times the minimum, is sufficient for 
most conditions. 


Correction for Fillets 


Most grit chambers have fillets at 
the bottom. With hand cleaned grit 
chambers this allows the cross- 
baffles, or other means of demarca- 
tion of the grit storage space, to be 
removed for the manual cleaning of 
the chambers. With mechanically 
cleaned chambers it allows the in- 
stallation of cleaning devices with 
scrapers or buckets shorter than the 
width of the chamber. Where such 
sloping sections are installed it is 
merely necessary to maintain the 
total cross sectional area of the grit 
chamber below the top of the fillets. 

Thus in Fig. 2 the areas omitted 
(1+ 2) must be equal to (3), the 
area added. The cross-sectional area 
of the original grit chamber below 
the top of the proposed fillets is 
bd. The area of the new section 
below the same line is ab—ac — 
a(b—c). Equating these and solv- 
ing for (a—d), which is the dis- 
tance that the bottom of the new 
section must be lowered, we obtain 

ac 
(a—d) =>=— 
b 
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IMPKOVED METHOD OF VELOCITY CONTROL IN GRIT CHAMBERS 


Returning to the example em- 
ployed, suppose that it is desired to 
install fillets 0.75 foot wide (c) and 
1.0 high (a). Then it will be neces- 
sary to lower the bottom of the grit 
chamber in respect to the bottom of 

0.75 «& 1.0 
the flume by = 0.19 foot. 
4.0 


And the bottom of the control sec- 
tion will be 0.62 — 0.19 — 0.43 foot 
below the bottom of the grit cham- 
ber. 

After the control section has been 
determined, it is well to check the 
design computations to see what 
velocity may be expected. 


Table 1 
Velocities Through Grit Chamber 











——F lume Grit Chamber. 
Cross 
Sec- 
tion 

Total Water Area, 

Head, Flow, Depth, Sq. Velocity, 
Ft. Sec.-Ft. Ft. Ft. Ft./Sec. 
0.93 1.79 0.50 1.44 1.24 
1.43 3.16 10 3.25 0.97 
1.93 5.09 1.5 5.25 0.97 
2.43 7.05 2.0 7.25 0.97 
2.93 9.32 2.5 9.25 1.01 
3.43 11.9 3.0 11.25 1.03 


Note that the introduction of 
fillets has increased the velocity at 
the 0.5-foot depth in the grit cham- 
ber. Without fillets the velocity at 
this depth would have been 1.08 feet 
per second. However, the results are 
close enough for this case, and in 
cases where they are not, the design 







can usually be improved with a little 
cut and try. 


PART II—The Control Section 
Sections Considered 


Theoretically, any control section 
for which a head flow curve can be 
drawn can be used with the above 
method. From the standpoint of con- 
struction, however, the Parshall and 
the rectangular Venturi flumes offer 
advantages. 

The Parshall flume would at first 
sight appear to be the ideal section 
to use, as it has a solid background 
of experimental data, and is made 
with plane surfaces which permit of 
easy construction. Unfortunately, 
however, the maximum depths com- 
monly used in the design of grit 
chambers are beyond the range of 
the experimental data available for 
Parshall flumes. There is also some 
difficulty in interpolating smaller 
sizes of Parshall flumes which are 
of somewhat different shapes. This 
difficulty could be solved by making 
the width of the grit chamber corre- 
spond to that of one of the standard 
flumes. 

If a Parshall flume is used, it is to 
be noted that the head given in the 
formula is not the total head above 
the flume, as in some cases the veloc- 
ity head at the point of measurement 
is a considerable proportion of the 
total head. 
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Fig. 3—The Completed Design for the 8 M.G.D. Example Selected 





Free Flowing Venturi Flume 


Where there is sufficient loss 
through a Venturi flume to allow it 
to occur, the quantity passed by the 
flume will be the maximum possible 
for the total head available. The 
flume is then said to be free flowing 
and formula (1) will apply. In gen- 
eral, free flowing conditions may be 
assumed in a Venturi flume when 
the loss of head is not less than one- 
third of the total head above the 
flume. The formula is a rational one 
and is obtained as follows: 

(2) Q—bd,V,; 

V 2 


t 
(3) d+—=H 
B 

(by Bernoulli’s theorum neglect- 

ing friction) 

Where Q, H and b are as previous- 
ly given, and d, and V, are depth 
and velocity respectively at throat of 
flume. 

Solve for V, in (3); substitute it 
in (2); solve for dQ/dd,, and 


equating it to zero, derive d, —-—— 
3 
as the condition giving the maximum 
value of Q. 
Substituting 2/3 H for d, in (2) 
and (3), solving for V, in (3) and 
substituting in (2) gives 


2/2¢ 
(4) Q=—-| — }*bH*/*— 3.09 b H?/? 
3\ 3 


It is reasonable to suppose that the 
shortest possible transition section 
ahead of the throat which would 
avoid a too abrupt change in flow 
conditions would be the one in which 
the slope of the water surface was 
uniform. 


ber and the throat of the flume 
(Fig. 3). 





nL 
Then (5) h = 2/3H + 1/3H — 
H 
=— (2+ n) 
3 
v2 
(6¢)H=h+— 
2g 
Q? 
(7) V?= 
m?*b*h? 


and (4) Q==2/3(2/3g)'/*bH*/? 
Substitute these values of h, V and 
Q in equation (6) and the equation 
reduces to 
2 
(8) m= 





(1—n)"/2(2 4 n) 
The following table gives the re- 
lationship expressed in the above 
formula. 
Table 2 
Factors for Designing a Flume with 
Uniform Slope of Water Surface 
n = Factor for 


Distance 
Above Throat 
0 


M = Factor for 
Width of Section 
1.0 
1.005 
1.02 
1.04 
1.08 
1.13 
1.22 
1.35 
1.60 
2.18 
oO 


Returning to the example em- 
ployed, suppose we assume that the 
length of the transition section 
will be the equal to two-thirds of the 
maximum assumed depth of flow, or 
24 inches. This will correspond to 
a maximum water surface slope of 


meassoeses? 
StodOrRopioto 
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Then, since the minimum loss of 
head that we have assumed is equal 
to the velocity head at the throat 
section, it does not appear necessary 
to be concerned with the recovery of 
this velocity head. Make the return 
section 18 inches long, which allows 
for a theoretical recovery of 50 per 
cent of the velocity head. The total 
length of the control section is then 
24 + 7.2 +18 or 49.2 inches. Using 
the above table and the established 
throat width of 7.15 inches, we ob- 
tain a flume of the following shape. 
The width has been divided by 0.97 
to allow for friction loss ahead of 
the throat. 


Table 3 
Design of Control Section 
Distance Width of 
from Grit Section= 
Cham- Factor Factor 7.15 m/.97 

ber,Ins. n m Ins. 
2.4 0.9 2.18 16.2 
4.8 0.8 1.60 11.8 
72 0.7 1.35 9.9 
9.6 0.6 1.22 9.0 
12.0 0.5 1.13 8.3 
14.4 0.4 1.08 7.9 
16.8 0.3 1.04 77 
19.2 0.2 1.02 7.5 
21.6 0.1 1.005 7.4 
24.0 0.0 1.0 7.4 
27.6 0.0 1.0 7.4 
31.2 0.0 1.0 7.4 
34.8 0.1 1.005 7.4 
38.4 0.2 1.02 7.5 
42.0 0.3 1.04 7 
45.6 0.4 1.08 8.0 
49.2 0.5 1.13 8.3 


Figure 3 shows the outline of the 
finished design. It is, of course, not 
essential that the flume be made with 
curved sides as shown. This design 
appears to make for the shortest pos- 
sible length of control section. If 
straight sides are used, the approach 
section ahead of the throat should 
be longer. It is necessary that the 
throat be of sufficient length so that 








In addition to the definitions given 3 to 1, as the depth at the throat will phe free-flowing condition is well 
above, let “mb” equal the width at a be two-thirds the head in the grit octablished. 
section at a distance of “nL” above chamber. Also assume a length of References 
the throat, “h” the water depth at throat of 0.2 of the depth, or 7.2 ee De I 
this section, and “L” the length of inches. Assume the return section May, 1933. : 
the section between the grit cham- with the same 3 to 1 surface slope. apni iss, \°™ WORKS & SBwerace, 
Chicago Salesmen Set Up Their Own “WPA” 


Manufacturers’ representatives in 
the Chicago area have gotten to- 
gether and set up their own little 
“W. P. A.,” which, however, is a bit 
different from the W. P. A. we hear 
so much about, for these particular 
initials chosen by the Chicago “Am- 
bassadors of Commerce” stand for 
their “Waterworks Peddler’s Asso- 
ciation,” organized in 1939 and now 
a demonstrated success. 

Concerning this unique organiza- 
tion of peddlers, Carl Brown, Asst. 





Western Sales Mgr. for U. S. Pipe 
& Foundry Co., writes as follows: 

This idea of a peddlers’ associa- 
tion being something of a new deal 
for manufacturers’ representatives, 
it was decided that the organization 
should be called the “Waterworks 
Peddlers’ Association,” and as such 
it has been designated as the “W.: 
P. A.” This designation seemed to 
be entirely appropriate in view of 
the considerable amount of relief 
evidenced by those in attendance. 
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Although no constitution was set up, 
it was very definitely understood that 
the affairs of the W. P. A. could only 
be attended by manufacturers’ rep- 
resentatives and under no condition 
are customers to be accepted into 
these “holy rites’”—not even at the 
Spring and Fall Outings and Golf 
Tournaments held each year. 

At this writing the “W. P. A.” has 
a membership totaling 47, with no 
grading respecting their golfing 
abilities. 
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EFFLUENT EXCELLENCE 


HEN is the effluent from a 
: WW sewase treatment plant ex- 

cellent? Theriault (1) at one 
time remarked, “A sewage effluent 
with a suspended matter content of 
10 ppm. or less would ordinarily be 
rated as excellent.” This broad state- 
ment was unqualified by any discus- 
sion of receiving water conditions or 
requirements, and, while not neces- 
sarily predicated on this remark, in 
general practice this degree of clar- 
ification has been regarded as ex- 
cellent. It-may be interesting to ex- 
amine into the appropriateness of 
this effluent classification under va- 
rious receiving water conditions, in 
the light of available quantitative 
data. 


It is obvious that an effluent of this 
character could well be regarded as 
excellent when discharged into the 
Delaware River at Philadelphia, the 
Chicago River at Chicago, or many 
other streams exhibiting a similar 
degree of pollution. An effluent of 
this character could still be regard- 
ed as excellent when delivered into 
any stream having a normal pollu- 
tion concentration several times in 
excess of the pollution concentration 
of the effluent, and in volume many 
times greater, providing the contam- 
ination in such streams did not rep- 
resent the cumulative effect of nu- 
merous sewage plant effluents of this 
character. 


There are still many streams in 
this country, however, which exhibit 
a substantial degree of purity ap- 
proaching that which existed before 
the coming of the white man. The 
discharge of an effluent of the char- 
acter described into such streams, 
would accordingly represent a defi- 
nite increase in the pollution concen- 
tration in the stream, and impair the 
attractiveness of the stream as a 
source of public water supply, if not 
also for other critical purposes and 
recreational use. 

Municipal sewage treatment plant 
effluets exhibit many characteristics 
in common. It is generally observed 
that the B.O.D. concentration bears 
a reasonably uniform relationship to 
the suspended solids concentration. 
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This discussion of effluent excellence 
does not, however, take into consid- 
eration certain types of industrial 
works effluents, which exhibit prac- 
tically complete clarity and little or 
no initial B.O.D., yet which, through 
the natural processes within the 
stream undergo changes which trans- 
form dispersed solids into agglom- 
erated suspended solids, with the 
subsequent creation of intolerable 
odor nuisance and unsightly condi- 
tions several miles down stream. 


A Telltale Measure of Degree 
Of Excellence 


It is believed the quantitative data 
disclosed in the following para- 
graphs and illustration, provides the 
first tangible means of judging the 
real character of an effluent which 
comes well within the description 
enunciated by Theriault.1. In this 
report, Theriault’s remark could very 
properly be paraphrased in the ex- 
pression that “a sewage effluent with 
a suspended matter content averag- 
ing 4 ppm. or less would be rated 
as excellent,” yet the cumulative ef- 
fect which can result from the dis- 
charge of an effluent of this degree 
of clarification is potentially alarm- 
ing. Down-stream flow and topo- 
graphical conditions may mitigate 
the effective influence of an effluent 
of this character, but the fact re- 
mains that the threate of down- 
stream pollution and nuisance is 
present. | 

It was_the author’s good fotune to 
acquire, quite by accident, the quan- 
titative data reported herein, during 
the period of test and demonstration 
of the Oxidized Sludge Process at the 
Tenafly, N. J., municipal plant, as 
recently reported in “Water Works 
& Sewerage.’” On October 30, 1933, 
a final effluent sand filter bed 
through which the clarifier effluent 
from Tenafly’s activated sludge 
treatment plant was regularly dis- 
charged, had to be taken out of 
service on account of ponding or 
blinding. The following morning 
the accumulation of sludge on this 
sand bed was observed and, when re- 
garded in the light of the knowledge 
that the effluent delivered from the 
clarifiers for months past had been 
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highly clarified, it seemed pertinent 
to inspect the plant records, and to 
detrmine quantitatively the loading 
on this filter bed which had resulted 
in the observed condition. It also 
seemed propitious to preserve a rec- 
ord of the appearance of this bed 
as a startling demonstration of the 
cumulative effects of an effluent that 
“would ordinarily be rated as ex- 
cellent.” . 
TABLE I 


Effect of Suspended Solids in Clarifier 
Effluent on Sand Filters 


Daily record of flow and suspended 
solids in clarifier effluent, for period of 
filter service. Two filter beds in serv- 
ice, alternate dosing. 

(Filter placed in service Oct. 2; ponded 


and removed from service Oct. 30.) 
October, 1933 








Susp. 

Flow, Solids, 

Day g.p.d. p.p.m. 
, ee ee 807,000 2 
ESE Ae 750,000 2 
Maha ig aia atoce ood Se 736,000 3 
ate Pos cals eee 758,000 2 
“GANA e) ere 771,000 2 
, SR er eres 745,000 3 
eRe ey see 723,000 1 
Wert 2. sigiharike sana 713,000 1 

soc ts arereatis wee 675,000 a. 

| ee eee 665,000 2 
1 EN oy Vea a 664,000 2 
| care ee 649,000 1 
a Sie ee 662,000 1 
EE ee ne ee 638,000 4 
BS sho 3 pc avatsangrst 653,000 3 
|) Serene 682,000 5 
RETO. Soe mee ge 701,000 5 
ee eg adil 672,000 8 
EAS eee 646,000 5 
, ee re 646,000 7 
Dunc. vak cena 633,000 3 
OS sighs Sick niin AS 611,000 5 
SS os eee 644,000 5 
Ree ere 652,000 8 
Ne es rans si ence 625,000 3 
Se ee 621,000 8 
SE Se 622,000 2 
EAR a ere 597,000 1 
BE a ig da aes wig Blea 616,000 2 

J re 695,000 3.3 


Dosing rate per bed, 347,500 g.p.d. 

Filter bed area, 13,320 sq. ft. 

Dosing rate per acre, 1,135,000 g.p.d. 

Dosing rate per sq. ft., 26 g.p.d. 

Solids per bed, per day, 9.56 lbs. 

Solids per sq, ft. per day, .000718 lbs. 

Solids per bed for period in service, 
266.8 Ibs. 

Solids per sq. ft. for period in serv- 
ice, .02 lbs. 

(See accompanying photograph of 
filter after 28 days of service.) 


It was ascertained that the filter 
had been in service twenty-eight 


. 





days,. during which period the sus- 
pended solids concentration in the 
clarifier effluent had varied from a 
minimum of 1 ppm. to a maximum of 
8 ppm. according to laboratory tests. 
Transcript of the records is repro- 
duced in Table 1. In this period 
one-half of the total flow through 
the treatment plant had been passed 
through this filter bed. The aver- 
age suspended solids concentration in 
the clarifier effluent for this twenty- 
eight day period was, as shown in 
the attached schedule, only 3.3 ppm. 
The average flow rate through this 
individual sand filter was 347,500 
gallons per day, equivalent to a dos- 
ing rate of 1,135,000 gallons per acre 
per day. The average amount of 
suspended solids delivered to this 
filter bed in the clarifier effluent was 
9.5 pounds per day dry weight, equiv- 
alent to a total of 267 pounds, or 0.02 
pounds per square foot of filter area 
during the period the filter was in 
service. 

The filter ponded during the last 
few days in service, and on the Jast 
day the filter was so badly sealed that 
it would not pass its portion of the 
total clarifier effluent, and it was re- 
moved from service and a clean filter 
substituted. 

The accompanying photograph re- 
veals the substantial accumulation of 
solids on the filter bed on the morn- 
ing of November list. It will be ob- 
served that the action of the sun and 
wind had dehydrated this sludge film 
sufficiently to permit it to crack and 
curl somewhat. It will also be ob- 
served that the No. 5 filter bed in 
the background, which was still in 
service, exhibited some ponding at 
the time the photograph was taken. 


Few treatment plants are equipped 
with final sand filters through which 
clarifier effluents must be passed be- 
fore discharge into the receiving 
water. As the effluent from the Ten- 
afly treatment plant is delivered into 
a feeder stream to a water supply 
reservoir about three miles from the 
treatment plant, which reservoir 
serves a population of over half a 
million people, a maximum degree of 
clarification as well as purification 
is required. 


The filtrate is collected through a 
system of under-drains and delivered 
to a chlorinating basin, and after 
chlorination it is finally discharged 
into the small receiving brook with 
essentially zero B.O.D. and the ab- 
sence of B-coli concentrations. The 


final effluent discharged from the 
chlorinating basin is not, however, 
universally clarified and purified. It 
has been observed that when a filter 
is taken out of service and the sur- 
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Effluent Filter No. 4 After Being Cut Out Because of Ponding After 28 Days 
of Service 


(Note blinding mat of solids curled up by sun.) 


face is thoroughly cleaned and al- 
lowed to dry by the action of the sun 
and wind, the accumulations of 
solids, which have gradually worked 
through the sand layer and into the 
under-drains during periods of serv- 
ice, lay stagnant in the coarse rock 
stratum immediately over the under- 
drains and also in the under-drains, 
and become highly septic. When a 
filter is again restored to service, the 
first few doses of clarifier effluent, 
passed through the filter, wash out 
this accumulation of septic solids. 
This represents an overload on the 
chlorinating equipment unless espe- 
cial attention is devoted to the ad- 
justment of the chlorine feed and in- 
creased chlorine doses applied for a 
few hours after each filter bed is 
brought into service. 

It is not difficult to visualize the 
comparable conditions which must 
exist in small streams when clarifier 
effluents of this degree of excellence 
are discharged into such streams. 
Sludge bank accumulations at points 
of low velocity are certain to occur, 
and down-stream conditions are en- 
tirely dependent upon the frequency 
of storms and the consequent scour- 
ing of the stream bottoms, compar- 
able with cleaning the filter surface. 
This will explain some of the condi- 
tions frequently observed in small 
streams after long periods of 
drought, even when very highly clar- 
ified effluents are consistently deliv- 
ered into such streams. 

Final effluent gravity sand filter 
beds and mechanical sand or metallic 
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ore back wash filters are expensive 
items of equipment in a treatment 
plant, more particularly as the op- 
erating expense varies directly with 
the increase in suspended solids con- 
centration in the clarifier effluent, 
and the efficiency varies in inverse 
ratio, rendering them less effective 
at times of greatest need. Vacuum 
filters, employed for this purpose to 
offset deficiencies of design or op- 
eration of a secondary process, ex- 
hibit operating costs per pound of 
B.0.D. removed about 20 to 30 times 
the cost per pound in a competent 
secondary process, ana about 100 
times the cost per pound removed in 
an efficient primary treatment tank. 


It is increasingly evident that the 
minimum of expense and the maxi- 
mum of protection to receiving 
streams must depend upon consistent 
maintenance of a secondary process 
clarifier effluent having a minimum 
of suspended solids and B.O.D. con- 
centrations. It was, in fact, this con- 
sideration that led the writer to 
search for an improved method—a 
method productive of consistent and 
predictable performance—which cul- 
minated in the development of the 
“Oxidized Sludge Process”? which 
may be employed in existing acti- 
vated-sludge plants without struc- 
tural changes being required. 
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Water Patents 


Treating Water. Cyrus W. Rice. 
U. S. 2,258,260, Oct. 7. Preventing 
boiler scale deposition by treating 
water with a colloidal globulin dis- 
persion to remove calcium and mag- 
nesium as globulin derivatives. 


Water Filter. Geo. J. Meyer. U.S. 
2,258,063, Oct. 7. Water is fed un- 
der pressure through an upflow 
filter unit into a casing having a 
sediment chamber below the filter 
unit and an outlet for clear water 
above the unit. 


Sludge Separator. Ernest F. Fish- 
er. U. S. 2,259,029, Oct. 14. A sludge 
separator has a tangential slurry 
inlet, a sludge outlet at the bottom 
and a smaller tank within the main 
tank for clear: liquid. 


Base Exchange Resins. Gottfried 
Caro, Alfred Rieche, Walter Ru- 
dolph and Hans Wassenegger. U. S. 
2,259,455, Oct. 21. Condensing re- 
sorcinol, phenolsulphonic acid or 
salicylic acid with formaldehyde 
and a ligninsulphonic acid deriva- 
tive to form a water-insoluble gel 
which can be used for ion exchange. 


Cation Exchange Resin. Hans 
Wassenegger and Erhard Meier. 
U. S. 2,259,503, Oct. 21. Insoluble 
cation exchanging resins which re- 
sist swelling in water are made by 
etherifying free hydroxy groups in 
phenol-formaldehyde resins con- 
taining terminal sulphonic acid 
groups. 


Softening Water. Egon Zentner. 
U. S. 2,259,717, Oct. 21. Precipi- 
tating hardness material from 
water on cores of contact substance 
by adding a softening chemical +o 
the water and forcing the water up- 
ward through a bed of granular 
contact substance. 


Ion Exchange Material. Paul C. 
Goetz (to Permutit Co.). U. &. 
2,260,971, Oct. 28. Making a car- 
bonaceous ion exchange material 
from coal, coke, wood, charcoal, 
peat, pitch or thickened waste sul- 
phite liquor by treating such car- 
bonaceous substances with a strong 
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WATER AND SEWAGE PATENTS 


(Of Recent Issue) 


Reported by 
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sulphating agent under oxidizing 
conditions. 


Ion Exchange Resin. J. R. Little 
(to U. S. Rubber Co.). U. S. 2,259,- 
169, Oct. 14. Selective sorption of 
certain constituents from liquids 
by contact with an anion-exchang- 
ing resin made by condensing a 
polyalkylene polyamine with an 
aldehyde and a ketone. 


Softening Water. H. C. Roller (to 
Neckar Co., Inc.). U. S. 2,261,301, 
Nov. 11. Preventing scale formation 
in steam boilers by adding hydrated 
lime and soda ash to the makeup 
water, and adding also a heat-stable 
bicarbonate which will retain car- 
bonate in solution. 


Defluorinating Water. H. Adler 
(to Victor Chemical Works). U. S. 
2,262,745, Nov. 18. Removing flu- 
orides from potable waters by con- 
tact with at least 200 parts of tri- 
magnesium phosphate for each part 
of fluoride present in the water. 


Treating Greensand. Richard E. 
Wagner. U. S. 2,262,785, Nov. 18. 
Improving the base exchange prop- 
erties of greensand by calcining for 
5 to 10 minutes at or above 950° C. 
in a closed chamber under inert or 
reducing conditions. 


Water Purifier. Merrill P. Robin- 
son. U. S. 2,263,398, Nov. 18. In a 
tank for softening hot water by 
chemical] precipitation a down-flow 
compartment and = an up-flow 
compartment are provided, with a 
wash water compartment surround- 
ing the tank for heating, sedi- 
mentation and storage of a supply 
of water for backwashing the filter. 


Softening Water. N. B. Tucker (to 
Procter & Gamble Co.). U. S. 2,264,- 
103, Nov. 25. Use of amine salts of 
citric, acetylcitric, tricarballylic, 
aconitic and other tri- or polycar- 
boxylic acids, e.g., ethanolamine 
citrate, as nonprecipitating soften- 
ers to prevent soap curd formation 
in washing with hard water. 


Water Purification. J. M. Mont- 
gomery and W. W. Aultman (to 









Permutit Co.). U. S. 2,264,139, Nov. 
25. Conditioning and separating the 
precipitate, in water purification 
operations, in a tank having an up- 
per and a lower chamber, with a 
horizontal stirrer in the lower 
chamber and weirs for discharging 
water into the upper chamber. 


Purifying Water. K. Pattock (to 
I. G. Farbenindustrie Aktiengesell- 
schaft). U. S. 2,264,402, Dec. 2. Re- 
moving sodium and calcium salts 
from water by successivé filtration 
through a hydrogen ion exchanger 
and a hydroxyl ion exchanger, re- 
generating the filters and washing 
out the alkaline regenerating liquid 
from the hydroxyl ion exchanger 
with filtrate from the spent hydro- 
gen ion exchanger. 


Decanter. Lucius F. Payne. U. S. 
2,264,403, Dec. 2. In water purifica- 
tion, decanting treated water from 
sludge after passing it from the 
treatment chamber to the settling 
chamber through a cylindrical 
baffle. 


Clarifying Water. F. A. Médller 
(to Naamlooze Vennootschap W. A. 
Scholten’s Chemische Fabrieken). 
U. S. 2,264,448, Dec. 2. Removing 
turbidity components from water by 
precipitation with a cold-swelling 
starch added to the cold water. 


Water Treater. Olin A. Sims, 
U. S. 2,264,459, Dec. 2. Supplying a 
treating liquid to a stream of water 
by passing the reagent liquid into 
the discharge pipe of a water pump 
from a reservoir which is replen- 
ished as the reagent is used. 


Accelerating Sedimentation. J. H. 
Coleman (one-half to Westvaco 
Chlorine Products Corp.). U. S. 
2,264,790, Dec. 2. Converting sus- 
pended solids in water or sewage to 
a fast-settling, filterable form by 
adding an aqueous ferric chloride 
liquor containing a water-insoluble 
phosphate, then neutralizing to 
form first a phosphate floc and then 
a composite floc containing hy- 
drated ferric oxide. 














Sewage Patents 


Purifying Sewage. Oscar Ward. 
U. S. 2,258,398, Oct. 7. Passing sew- 
age through a biologically active 
trickling filter bed to oxidize septic 
impurities, then to a clarifier to re- 
move settled sludge, and keeping 
the aerobic organisms in the filter 
bed active. 


Pipe Cleaner. Wm. R. Chawner. 
U.S. 2,258,174, Oct. 7. Cleaning 
conduits with a pneumatic ball sur- 
rounded with a mesh of heavy 
chains, the ball being inflatable to 
fit different size conduits. 


Electrodialyzing Sewage. L. M. 
Roberts (to Research Corp.). U. S. 
2,259,046, Oct. 14. Electrodialyzing 
sewage in the cathode compartment 
of a cell against sludge separated 
therefrom in the anode compart- 
ment of the cell, the sludge being 
mildly agitated by gas bubbles. 


Sewer. Geo. F. Egan. U. S. 2,259,- 
128, Oct. 14. A sewer inclined 
toward a body of water has two 
outlets, one below and one above 
the high water line, and a valve 
controlling the discharge so that 
sewage flows from the upper outlet 
when rising water stops the lower 
outlet. 


Purifying Liquids. Geo. M. Dar- 
by, A. J. Fischer and Wm. C. Weber 


WATER AND SEWAGE PATENTS 


(to Dorr Co., Inc.). U. 8S. 2,259,221, 
Oct. 14. A clarifier tank has a lower 


reaction section communicating 
with a relatively quiescent upper 
overflow section, the lower section 
having stirrer blades and deflector 
baffles, and sludge rakes for remov- 
ing the sediment. 


Treating Sewage. Albert L. Gen- 
ter. U. S. 2,259,688, Oct. 21. In a 
sewage treatment system with 
sludge digestion the supernatant di- 
gestion liquor is withdrawn, sus- 
pended solids are elutriated and the 
liquor is returned to primary set- 
tling. 


Sedimentation Unit. C. H. Scott 
and J. P. Kolb (to Dorr Co., Inc.). 
U. S. 2,261,487, Nov. 4. A settling 
tank has a noncircular stationary 
guide track around a cornered floor 
area, and a revolving sediment rake 
with a horizontal unit for cleaning 
the corners of the sedimentation 
area. 


Sewer Cleaner. Wm. G. Lowry. 
U. S. 2,261,687, Nov. 4. A sewer 
cleaner having a sharp-edged con- 
cave scraping disk with a center 
pull-bar, and an attachable ring for 
increasing the size of the disk. 


Sedimentation Unit. J. V. N. Dorr, 
W. C. Weber, G. M. Darby and E. J. 


“Roberts (to Dorr Co., Inc.). U. S. 
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2,263,167-8, Nov. 18. A settling tank 
with a deeply submerged feed dis- 
tribution pipe and a shallowly sub- 
merged offtake pipe, both rotating 
with the sludge impeller; and a 
settling tank fitted with a hollow 
pier in which flow of feed liquid is 
distributed so as to prevent accu- 
mulation and settling of solids in 
the space around the pier near the 
bottom of the drum. 


Clarifying Sewage. H. Bach (to 
International Filter Co.). U. S. 
2,263,451, Nov. 18. Apparatus for 
sewage treatment comprising a 
clarifier, an anaerobic sludge di- 
gester and means for separating 
supernatant liquid from the digest- 
ed sludge. 


Scum Drawoff. Chas. J. Kupper. 
U. S. 2,264,912, Dec. 2. Settling raw 
sewage to accumulate scum at the 
top and sludge at the bottom, skim- 
ming off the scum and floating it 
into a concentrating chamber, draw- 
ing off conditioned scum and re- 
turning excess liquid from the con- 
centrating chamber to the scum- 
free effluent. 


Thickener. Alfred B. Sabin. U. S. 
2,264,046, Dec. 2. A sludge thicken- 
ing tank having a revolving pipe 
which carries pulleys over which 
pass the chains controlling a re- 
volving rake near the bottom of the 
tank. 





Gen. Fleming Now Federal 


Works Administrator 


Succeeding John M. Carmody as 
Federal Works Administrator, Brig- 
adier General Philip B. Fleming was 
made Administrator on Dec. 10th, 
1941. 


He comes to the job with a back- 
ground of experience gained in the 
administration of public works while 
serving as Executive Officer and Dep- 
uty Administrator of the highly suc- 
cessful Public Works Administration 
which was absorbed by the F. W. A., 
which he will now head. 

The General was born in Burling- 
ton, Iowa, Oct. 15th, 1887. He at- 
tended the University of Wisconsin 
and thereafter the U. S. Military 
Academy, graduating therefrom in 
1911. His steady rise in the Army 
took him to Lieutenant Colonel in 
1940 and in 1941 he was made Briga- 
dier General. 

Mr. Carmody, Administrator since 
July 1, 1989, has been appointed to 
the U. S. Maritime Commission. 





(Photo Courtesy Chicago Bridge & Iron Co.) 
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A Neat Package 


in the Way of Tanks 


One could hardly blame Clay City, 
Ill., for being well pleased with its 
new elevated tank. The photographer 
also knew his business when he 
caught the remarkable lighting effect 
to obtain such a striking view. 

This neat package, in the way of 
elevated tanks, has a capacity of 
60,000 gallons on a 94 ft. tower. 

Its stream-lined effect is produced 
by the ellipsoidal roof and bottom. 

Russell and Axon, of St. Louis, 
Mo., were the engineers on this 
project. 













FIVE year effort to safeguard 
A the water supply of Quincy, 

Ill., has been ended with the 
dedication of a new sewage disposal 
plant. Capable of handling eight 
million gallons of sewage per day, 
the plant and accompanying sewers 
has relieved Quincy of a situation 
that was becoming alarming from a 
health standpoint. 

Pollution of that part of the Mis- 
sissippi river from which Quincy 
draws its water supply was greatly 
feared when in 1936 the War De- 
partment started construction of a 
dam immediately south of the city. 
A virtual pool was made of that sec- 
tion of the river where the intake 
pipes for the city’s water supply are 
located. Sewers emptied directly into 














Grit Chambers and Rex Screen, 
Quincy, Il. 


this pool and alarm was raised that 
the water supply would be polluted 
by the city’s own sewage. Com- 
pletion of the dam justified the city’s 
alarm, and city officials immediately 
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QUINCY’S NEW SEWER SYSTEM 
AND TREATMENT WORKS COMPLETED 


laid plans for construction of a dis- 
posal plant. 


With financial aid from WPA as- 
sured, Quincy voted a bond issue of 
$200,000 in October, 1938. After a 
suitable site had been obtained, 
clearing of the ground started No- 
vember 2, 1939, and twenty months 
later WPA turned over to the city, 
ready for operation, the completed 
plant. A grand total of $1,744,011 
in federal funds had been expended 
on the sewers and plant. 


Visible above the ground at the 
disposal plant are the four principal 
units. These are the pumping sta- 
tion, twin digester tanks, circular 
concrete clarifier and the ten sludge 
drying beds. A great part of the 
plant is underground, including the 
large wells that receive the sewage 
from the mains, the pump station 
and all the pipes and connections 
necessary for operations. 


The sewage to be treated comes 
from two sources. The largest of 
these is a 54-inch main line serving 
the main part of the city, and the 
smaller 36-inch line from the south- 
ern section of the city. 


Both sewers empty into the re- 
ceiving wells beneath the pumping 
station. From there centrifugal 
pumps lift the screened sewage -to 
the 100-foot diameter clarifier, 
which ts 12 feet deep at the circum- 
ference: 


The sludge is pumped into circu- 
lar, tile faced, twfn digestion tanks, 
heated by coils of hot water pipes. 
The digested sludge is to be dried 
on open sand beds. The “humus” 
removed from the beds will be stored 
and used on municipal lawns and 
parks. 


Digester Gases Used for Power 


Gases that arise from putrefaction 
in the digesting tanks are stored un- 
der the floating covers of the diges- 
ters and used as fuel for gas engines 
driving the pumping equipment, 
shown in the accompanying picture. 

Largest of the structures at the 


Financed Through W.P.A. at Cost of Better Than $2,000,000 





Twin LeRoi Engines Driving Two 
Dayton-Dowd 4 M.G.D. Crude Sewage 
Pumps in Quincy’s New 8 M.G.D. Treat- 
ment Plant. 


plant is the main pumping station. 
Two centrifugal pumps, with a com- 
bined capacity of eight million gal- 
lons per day, are set in the basement 
far below the ground level, near the 
receiving wells. On the second base- 
ment level a tunnel leads under- 
ground to the nearby digestion tanks. 
This tunnel carries the pipe lines 
for heated water that courses 
through the coils in the digestion 
chambers, and also the pipe that 
carries collected sludge gas from the 
tanks back to feed the gas engines. 


In addition to the disposal plant, 
27 miles of sewers were constructed 
in Quincy by the WPA in the last 
six years, as well as a lift station 
making possible the extension of 
sewer facilities to a section of Quin- 
cy on higher ground. Of the total of 
$2,168,756 expended for sewage im- 
provements in Quincy, about four- 
fifths were WPA funds. 


[For this description and photo- 
graphs we are indebted to Mr. Earl 
Minderman, Director of W. P. A.’s 
Division of Information, Washing- 
ton, D. C_—Ed.] 




















































AN EIGHT-POINT PROGRAM 


FOR WATER SUPPLY PROTECTION 


Excerpts from an APHA Report Developed to Guide Water Supply 
Authorities in the National Defense 


T the recent convention of the 
American Public Health Asso- 
ciation, the Committee on 

Water Supply presented a report in 
which it proposed the following 
eight-point program for the guid- 
ance of water authorities in planning 
for the protection of water supplies 
to meet national defense require- 
ments. 


1. In responsible key positions em- 
ploy only those persons who by train- 
ing and experience are thoroughly 
qualified to carry out intelligently 
the importarrt duties of their posi- 
tions. Let all appointments to water 
department positions be made on the 
basis of fitness and merit and not 
as a reward for political affiliations. 


2. Arrange for critical studies of 
all water works systems by qualified 
persons with the view of effecting 
whatever improvements in physical 
or operating features as are deter- 
mined to be necessary from the 
standpoint of war time protection 
and positive assurance of adequate 
and safe water at all times under all 
possible conditions. 


3. Comb water supply systems 
thoroughly for _  cross-connections, 
eliminate those which are dangerous 
and place those which are permitted 
to continue under systematic control 
and thorough supervision. 


4. Provide for an adequate sam- 
pling program covering the distri- 
bution system to furnish positive 
proof of the continuing safe quality 
of water as delivered to consumers 
and as a means for detecting dan- 
gerous conditions over the distrib- 
uting system which require correc- 
tion and which otherwise might es- 
cape notice. Wherever possible de- 


velop local water laboratories under 





competent management to enable the 
proper expansion of sampling pro- 
grams and routine tests essential for 
efficient plant operation. 


5. Provide for effective disinfec- 
tion as the minimum treatment for 
all untreated water supplies which 
now fail to meet the ordinarily ac- 
cepted bacteriological standards for 
drinking water. Provide treatment or 
retreatment of water wherever in the 
course of its flow from source to con- 
sumers it is exposed to secondary 
contamination in open storage reser- 
voirs. 


6. Give careful consideration to 
water works construction projects 
which, although not vitally needed 
now, are desirable and should be un- 
dertaken as soon as conditions will 
permit. Let planning for such proj- 
ects as a part of the reservoir of pub- 
lic works construction after the war 
go forward now as much as possible. 


7. For over-all protection of water 
supplies against the effects of con- 
tamination caused by such things as 
cross-connections repairs and back- 
siphonage through defective plumb- 
ing fixtures, reduce the number of 
water shut-offs to a minimum, effect 
those improvements to the system 
which are necessary in order to 
maintain adequate pressures at all 
points at all times, and practice chlor- 
ination wherever the practical results 
will permit, in accordance with su- 
perchlorination principles, so as to 
develop chlorine residuals with max- 
imum disinfecting powers carried to 
the ends of the systems. 


8. Take immediate steps for war 
time protection of water supplies to 
provide the precautions which are 
necessary to prevent sabotage and 
organize water departments to par- 
ticipate in mutual aid plans and pre- 
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pare fully for the exigencies of any 
possible emergencies. 


The Committee, of which A. F. 
Dappert, principal sanitary engineer, 
New York State Department of 
Health, is chairman, devoted a con- 
siderable portion of its report to a dis- 
cussion of superchlorination, a proc- 
ess which is being used in a number 
of communities throughout the coun- 
try with generally excellent results. 
In several instances, chlorine resid- 
uals over 0.5 and as high as 2.0 parts 
per million are _ being carried 
throughout water distribution sys- 
tems without taste and odor com- 
plaints. 


The Committee expressed the hope 
that during the year material prog- 
ress might be made toward certain 
objectives in the chlorination of pub- 
lic water supplies. First, effort 
should be directed toward the devel- 
opment of the chlorine residual so 
that it will possess maximum disin- 
fecting power. This will require 
that chlorination be practiced in ac- 
cordance with the newer refined prin- 
ciples of superchlorination, generally. 
referred to as “break-point” chlori- 
nation. Second, there should be re- 
search and experimentation to de- 
velop ability to carry higher chlorine 
residuals into and through the dis- 
tribution systems. 


The Committee is of the opinion, 
however, that adoption of “break- 
point” chlorination with the attend- 
ant greatly increased consumption of 
chlorine should be avoided during the 
present national emergency except in 
cases where it is required in the in- 
terests of public health. 


Especially is this opinion to be re- 
garded now that all chlorine is to be 
under strict show-cause allocation, 
and any expansion in use must have 
in support a proven necessity. 











‘UBLIC utility corporations, 
Poeveciaus water and gas com- 
panies with their underground 
mains, of necessity do much con- 
struction, maintenance and repair 
work in the streets. So the problem 
of performing such work safely in 
respect to so-called “onlookers” is 
worthy of consideration. While a 
public utility corporation, using the 
street as a work place in a lawful 
manner, is under no duty to protect 
uninvited spectators this may not 
cover the subject; because, if such 
persons are also lawfully using the 
street, injury to them through Jack 
of care by the utility company may 
render the latter liable in damages. 
Of course, much depends upon the 
facts of each case of this kind, and 
the subject cannot be covered by any 
hard and fast rule. But as an illus- 
tration of judicial reasoning thereon, 
and the possible danger to a utility 
company in being “caught short’”’ in 
the exercise of care in situations of 
this kind, the following case will 
serve. 


Onlooker Suffers Injury 

A municipal utility corporation 
was making a connection on a water 
main in the street. An employee 
was cutting chunks from a pig of 
lead to be used in sealing the con- 
nection. In doing this, the employee 
was striking a cold chisel with a ten 
pound sledge hammer. During this 
operation, the plaintiff passed by on 
his way to work; he paused for a few 
moments to observe what was going 
on. As the company’s employee 
struck the cold chisel a flake of steel 
broke off and struck the plaintiff in 
his left eye, which resulted in his 
loss of the eye. Plaintiff thereafter 
sued for damages, joining the com- 
pany and its employees, who were en- 
gaged in placing the connection, as 
defendants. 

Upon the trial, the evidence tended 
to show that the plaintiff, while law- 
fully where he was upon the street, 
was merely an uninvited onlooker; 
that the company, too, was using the 
street in a lawful manner; that the 
cold chisel being used had mush- 
roomed from much use; that this was 
known by the company’s employees, 
and that no protection from possible 
flying steel flakes striking passersby 
was provided. On the foregoing 
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MEN AT WORK 


vs. 
ONLOOKERS 


By LESLIE CHILDS 
Attorney — Counsellor 
INDIANAPOLIS, IND. 


facts, a jury returned a verdict in 
favor of the plaintiff for $20,597.93. 
From judgment thereon the defend- 
ants appealed; and the higher court 
in stating the onlooker rule in situa- 
tions of this kind, in part, said: 

“The theory of the onlooker ruie 
is that one engaged in a lawful oc- 
cupation on a public highway owes to 
a person who has no business re- 
quiring his presence and who is 
present without invitation and mere- 
ly for the purpose of satisfying 
curiosity only the duty to refrain 
from wantonly or intentionally in- 
flicting injury upon such person. * * * 

“An onlooker ‘must take care of 
(himself), except as against wanton- 
ness or willfulness, or except under 
peculiar circumstances of some un- 
disclosed danger.’ ” 

Following the foregoing statement, 
the court turned to the facts of the 
instant case; and here, in reviewing 
the record and in affirming the judg- 
ment, reasoned as follows: 


Language of the Court 

“The defendants were engaged in 
a lawful occupation. The plaintiff 
likewise had a right to the use of the 
street in traversing the sidewalk on 
his way to work. * * * 

“The plaintiff in this case stopped 
at the intersection long enough to 
witness the (workman) strike the 
babbitt ‘cutter four or five times. 
* * * & traveler engaged in a Jaw- 
ful occupation may become an on- 
looker, but the question of how long 
one may remain in a particular place 
upon the highway without ceasing to 
be a traveler is a question for the 
jury to decide. * * * 

“Defendants may be absolved of 
conduct evincing a reckless disre- 
gard for the safety of others or a 
willingness to inflict injury, but if 
there was a neglect to use ordinary 
care in the operation of cutting the 
lead, plaintiff is entitled to re- 
Geass. “ * * 

“This is not a case of a hidden, un- 
suspected defect in the instrument; 
on the contrary, defendants had rea- 
son to anticipate the likelihood of in- 
jury to another. A cold chisel may 


not be in and of itself a dangerous 
instrumentality, but its use under 
certain circumstances may render it 
so. %* & & 

“Defendant * * *, the foreman, 
testified * * *; that he was familiar 
with the babbitt or lead cutter se- 
lected for this particular work; that 
he saw it before it was taken out of 
the tool box; that the chipping down 
the sides of the implement had 
started eight months before the ac- 
cident; that if it was used in the 
public street and hit by a sledge ham- 
mer, probably pieces might fly off 
and strike some person. Defendant 
(the workman who struck the cold 
chisel) testified that no guard or 
other device was used to stop flying 
chips ;” 

Then in conclusion: 

“The defectiveness of the instru- 
ment was not apparent to plaintiff 
in his position, fifteen or eighteen 
feet away. The fact that a person 
having the right to use the sidewalk 
or street stopped to watch the work 
performed, though stopping may 
have been the result of idle curiosity, 
still if the condition of the instru- 
ment was defective and the defect 
was not or could not be apparent to 
a pedestrian using ordinary care, it 
is incumbent upon the user of the 
instrument to so protect those hav- 
ing equal rights to the use of the 
street as to take necessary precau- 
tions to avert injury. * * * Judgment 
affirmed.” (46 P. 2nd 1774.) 


Summary 

The foregoing case was carefully 
reasoned by the court, and the Jang- 
uage of the latter has been quoted at 
some length to show the basis for 
the holding. In the light of which, it 
is obvious that a public utility com- 
pany may well require every reason- 
able precaution on the part of its em- 
ployees, for the safety of the public 
when the street is being used as a 
work place. 

Clearly, each case of this kind 
must be decided upon its facts and 
circumstances. But as an example 
of the importance of care, and of the 
liability possibilities of a slip there- 
in that results in injury to third 
parties growing out of “Men At 
Work vs. Onlooker” situations, the 
case reviewed is one of the clearest 
the books contain. 
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- SUCCESSFUL 
‘\CHICAGO”’ EQUIPPED 
ACTIVATED SLUDGE PLANTS 
SINCE 1936 


Prove the Efficiency of the 
Process with Rationally 
Applied “CHICAGO” Equipment 
and Operator Training Service 





UNEQUALED SEWAGE TREATMENT 
WITH TIME-PROVEN ACTIVATED SLUDGE 





USING SPECIALIZED ‘CHICAGO’ EQUIPMENT 
FOR SMALL, MEDIUM AND LARGE PLANTS 


1. Highest degree of sewage purification. 
2. Low construction cost for complete treatment. 
3. Low operating cost. 


4. Simple control for consistently high degree of purification under 
varying conditions of sewage flow and strength. 


This is especially important at army camps, where tremendous 
variations in sewage flow occur. 


S. A 27-year record of proven, successful performance. 


6. Freedom from odors and flies. Plants can be located closer to 
towns and camps, thus eliminating long sewer lines and also 
permitting selection of more favorable plant sites. 


7. Low head loss through the plant. Raw sewage pumping can 
often be eliminated. 


8. Occupies smaller space than other types of plants for complete 
treatment. 


9. Efficient operation in all climates. 


RAPID GROWTH IN RECENT YEARS 


85 Activated Sludge Plants installed to 1936. 
370 Activated Sludge Plants installed since 1936. 


Shows trend in application of Activated Sludge to smaller plants. 


‘CHICAGO’ EQUIPMENT for ACTIVATED SLUDGE PLANTS 


“Chicago” Air Diffusion Systems with Swing Diffusers and Stationary Dif- 
fusers for towns of 3,000 and upward. (Complete aeration power from digestor gas 
starting at 7,500 population.) Bulletin 175. 


Combination Aerator-Clarifiers. Ideal for housing projects, small camps, 
institutions and small towns. Over 65 units operating successfully. Bulletin 128-K. 


Mechanical Aerators for medium size towns. Over 150 units installed. Bulle- 
tin 165. 


SEND FOR OUR LITERATURE ON THE ACTIVATED SLUDGE PROCESS OF SEWAGE TREATMENT 


CHI CAG 0 PUMP C 0 es SEWAGE EQUIPMENT DIVISION 


—— 


2336 Wolfram Street, CHICAGO, ILL. 


Phone BRUnswick 4110 


— 


Sevy V ACUUM— CONDENSATION — CIRCULATING — BILGE 
eevee “ FIRE — HOUSE — SEWAGE — SCRU-PELLER PUMPS 


i AERATORS — COMMINUTORS — SAMPLERS 


REPRESENTATIVES THROUGHOUT THE UNITED STATES AND FOREIGN COUNTRIES 
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IN MORE % OF THE 
THAN 15” U. S. A. 


YOU GET BOTH 
with standard tar-dipped 








cast iron pipe 

















IN ess 95% 2 OF THE 
THAN U. S. A. 


TO GET BOTH 


use lined* 
cast iron pipe 





0 100 YEARS of high capacity as a carrier 


WHERE TUBERCULATING WATERS MUST BE TRANSPORTED 
(LESS THAN 25% OF THE U.S.A.) USE LINED CAST IRON PIPE* 


The areas of the United States where tuberculating 
waters materially affect the carrying capacity of pipe 
represent less than one-quarter of the total area of 
the country. If you are located within one of these 
areas, use lined cast iron pipe. You do not have to 
sacrifice the long life, low maintenance cost and salvage 


value of cast iron pipe in order to be assured of high 


you buy. The Cast Iron Pipe Research Association 


recommends lined cast iron pipe where tuberculating 
waters must be transported. Lined cast iron pipe is 
the only pipe that will have 100 years of useful life 
plus 100 years of high carrying capacity. Send for map 
which shows approximately 76% of the country where 
little or no tuberculation is to be expected. Lined cast 


carrying capacity throughout the life of the pipe case mow) iron pipe is made in sizes from 1 4 to 84 inches. 


*Various types of linings are available to meet 


various conditions and preferences of users 


THE CAST IRON PIPE RESEARCH ASSOCIATION, THOMAS F. WOLFE, RESEARCH ENGINEER, 1015 PEOPLES GAS BUILDING, CHICAGO, ILLINOIS. 


CAST IRON PIP 
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STUART-BRUMLEY CORP. 


816 N, CHARLES ST. 


BALTIMORE, MD. 
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A MENACING LONG SERIES 
OF DROUGHTS* 


Evidence That Points to Gradual Worsening Conditions Through 1984; and Measures 
That Suggest Themselves Respecting Water Supply Security 


abound in evidence of recur- 

rent cycles of climatic change. 
But until about 20 years ago the 
length of not one of thez2 long cycies 
was known even roughly. Then, by 
means of varves deposited in ancient 
glacial lakes in Massachusetts, Dr. 
Ernst Antevs determined approxi- 
mately the period of time that had 
elapsed between the formation of 
successive moraines left by the north- 
wardly retreating ice-sheet. F. B. 
Taytor had previously mapped 14 ot 
these recessional moraines formed 
when the ice-sheet melted less rap- 
idly than normal. Taylor’s moraines 
are about 3 to 3.5 miles center to 
center. They consist of boulders, 
gravel, sand and silt that had been 
carried slowly forward by the river 
of ice and dumped at its terminus. 
When the rate of retreat of the melt- 
ing ice-front was uniform, a layer of 
detritus of comparatively uniform 
thickness was formed. But when the 
weather became colder and snowfall 
was heavier, the ice-front retreated 
more slowly or even halted, and then 
a recessional moraine was formed. 
Recessional moraines often formed 
dams across a valley, and glacial 
lakes were thus created. The clay 
and sand carried by glacial rivers 
into these lakes were deposited in 
thin layers over large areas. Coarser 
material was deposited during the 
spring and summer, followed by finer 
material in the autumn and winter. 
Hence the layer deposited each year 
is often well defined. Such an annual 
layer is technically known as a varve. 


A little consideration shows that 
such a glacial lake would usually ex- 
tend from a morainal dam to the ice- 
front of the glacier. Hence the north- 
ern end of a varve marks the place 
where the ice-sheet ended and the 
lake began. It follows that if the 
northern limits of two varves are 
found, and the number of intermedi- 
ate varves counted, the rate of north- 
ward retreat of the ice-front can be 
accurately determined. 

Antevs found that certain of Tay- 
lor’s moraines were due to a climatic 
cycle that Antevs estimated to be 


t EOLOGICAL phenomena 





*An address to the National Reclama- 
tion Association, Phoenix, Arizona, October 
17, 1941. 


By HALBERT P. GILLETTE 


President 
THE GILLETTE PUBBLISHING CO. 
CHICAGO 





“H,. P.” 


about 55 to 67-years long. But since 
the moraines were in valleys several 
miles from where he had measured 
varves, he was unable to make a 
closer estimate of the length of the 


cycle. I infer that this morainal 
cycle is about 67 years long, for I 
have found a cycle of 67.2 years 
length in the rings of California’s 
“big trees” or sequoias, as well as in 
varves in the mud of Lake Saki, Cri- 
mea. In lake varves, as well as in 
tree-rings in semi-arid regions, the 
thickness tends to be greater the 
greater the annual rainfall. Hence if 
measurements of large numbers of 
varves or rings in sequence are avail- 
able, it is only a matter of laborious 
analysis to find the lengths, at least 
of short cycles, with considerable 
precision. California sequoia rings 
have been measured by Douglass 
back to 1300 B.C.; and varves in ex- 
isting Lake Saki, by Schostakowitch 
back to 2300 B.C. Antevs has meas- 
ured and published one unbroken 
series of varves in ancient glacial 
lakes in New England that covers 
3700 years. F. P. Keen has meas- 
ured rings in pines of eastern Ore- 
gon back to 1268 A.D.; and Douglass, 
in Arizona pines near Flagstaff, has 
measured rings back to 1392 A.D. 

Although Leonardo da Vinci, more 
than 400 years ago, found that Ital- 
ian tree-rings recorded annual varia- 
tions in rainfall, no systematic and 
extensive measurement of rings was 
undertaken until about 30 years ago. 
Then A. E. Douglass, professor of 
astronomy of the University of Ari- 
zona, undertook such an investiga- 
tion. 


A similarly surprising failure to 
measure many varves occurred until 
Gerard De Geer, professor of geology 
at Stockholm, began, in 1905, a task 
that should have been undertaken 
more than a century earlier. A Swed- 
ish military officer, Nordenskiold, in 
1769 published his theory that thin 
clay laminae had been deposited an- 
nually in ancient lakes that subse- 
quently dried up. Dr. Antevs, a for- 
mer pupil of De Geer, has been meas- 
uring and studying ancient glacial 
lake varves in North America for 20 
years. His books and monographs on 
this subject are mines of valuable in- 
formation for the cycle researcher. 

Not till 1929 did any one publish 
the use of rock varves to determine 
the length of a climatic cycle re- 
corded by a series of pairs of differ- 
ent beds of rock, and then W. H. 
Bradley, of the U. S. Geological Sur- 
vey, made this important step for- 
ward in cycle research. He found 
16 pairs of shale and marlstone beds 
in Colorado, and measured about 500 
varves in them. The varves varied 
so greatly in thickness that the ay- 
erage thicknesses in different kinds 
of rock were obviously not very re- 
liable; and this was shown by the 
fact that his estimates of the Jength 
of this climatic cycle range between 
16,000 and 26,000 years. The lower 
estimate is very close to the truth, if 
my own measurements of rock varves - 
and paired beds of rock are as re- 
liable as I believe them to be. 

Most stratisfied rocks are of marine 
origin, being sediments that were 
deposited not many miles from shore 
in comparatively shallow water. The 
crust of the earth rises and falls in 
cycles. It moves in harmony with 
the climatic cycles, I believe, not: be- 
cause loads of ice or of eroded ma- 
terial cause the crust to sink into 
the plastic magma beneath; but be- 
cause of cyclic variations in the 
number of solar electrons that bom- 
bard the earth. Electrons moving at 
high velocity are powerful magnets, 
and those from the sun have enor- 
mous velocity. They must therefore 
induce magnetism in iron, iron ox- 
ides and other magnetically suscep- 
tible matter in the earth. This 
causes movements of the crust even 
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to the extent, believe, of cyclic 
mountain aie by folding. 


Electrons and the Weather 


The same solar electrons tend: to 
cause air currents and rainfall. They 
serve as nuclei of raindrops; but per- 
haps one of their most important 
functions is to act as reflectors of 
solar heat and light thus causing 
terrestrial temperature to fall when 
they are very numerous in the air. It 
is well established that electrons re- 
flect all forms of radiant waves, from 
radio waves to sunlight. It is also 
well established that the earth’s at- 
mosphere contains several electron- 
shells as well as multitudes of scat- 
tered electrons. Put two and two 
together, and it follows that cyclic 
variations in the influx of solar elec- 
trons must cause weather changes. 
Let this influx be great enough and 
it is inevitable that an ice-age must 
occur. There have been five ice-ages 
in the Quaternary Age, every third 
one of which has been exceptionally 
severe, in the last 225,000 years. 
Each ice-age has been accompanied 
by a halt in thé general rise of the 
earth’s crust which began at the be- 
ginning of the Quaternary Age. 
These major halts are shown by five 
great seashore terraces cut by the 
waves. 

Between these five major marine 
terraces are Many minor terraces 
that record minor cycles. Thus near 
San Pedro, California, there are 14 
marine terraces about 100 feet apart 
vertically, the highest about 1300 
feet above sea level, I estimate that 
each of these terraces records a cycle 
of about 16,000 years, the same cycle 
that Bradley found in paired beds in 
the oil shales of Colorado. 

The folding of strata is greatest 
when the crust is in general most 
depressed. The resulting uplifts by 
folding have led to the erronious in- 
ference that at such times the entire 
crust is abnormally high in a given 
region. 

If geological data gave us only 
cycles of enormous length they might 
be instructive, but would have no 
practical use in forecasting. Fortu- 
nately geological data show very 
short cycles also. To begin with 
there is the varve that records a 
cycle only a year long. I have men- 
tioned the Antevs’ morainal cycle of 
about 67 years between temperature 
minima and rainfall maxima. I have 
found morainal evidence of a cycle of 
one-third that length, as well as 
series of varved flagstone beds of 
almost uniform thickness that show a 
cycle of about 22 years. This cycle 
in three-rings is about 22.4 years 


long, or double the length of the cele- 
brated sunspot cycle discovered by 
Schwabe. 

S. H. Schwabe, a German apothe- 
cary, in 1843 announced his epochal 
discovery of a sunspot cycle. That 
discovery may be said to mark the 
beginning of weather cycle research; 
for it was soon found that when sun- 
spots were very numerous there was 
often, but not always, more rainfall 
than normal in many regions. Au- 
roras were found to be most frequent 
about when sunspots were most nu- 
merous. Since auroras are similar to 
light produced by a stream of elec- 
trons through rarified gas, it was 
inferred that sunspots emit electrons 
some of which strike the earth. This 
inference is confirmed by the fact 
that the compass needle is often 
greatly disturbed at such times, for 
electrons in motion are magnets and 
they induce magnetism in the earth 
and atmosphere. 

Dr. Ellsworth Huntington, a re- 
search geographer of Yale, about 20 
years ago began to advocate the 
theory that weather is often affected 
by solar electrons (negative units) 
and protons (positive units) that en- 
ter our atmosphere. He arrayed so 
many facts in support of this theory 
that I was led to investigate it very 
thoroughly, with the result that I 
eventually decided that there need be 
terrestrial bombardment only by 
negative electrons, provided they 
move spirally, those escaping from 
the northern hemisphere of the sun 
moving anticlockwise in spiral vor- 
texes, and those escaping from the 
southern hemisphere spiralling clock- 
wise. 

Spiral motion would impart mag- 
netic polarity to the solar electron 
streams, causing attraction by oppo- 
site magnetic poles of planets. It is 
an established laboratory fact that 
electrons moving forward in a mag- 
netic field travel spirally. Hale 
proved, by the spectroscope, that the 
sun as a whole is a magnet and that 
each synspot is a vortex that is a 
powerful magnet. Ordinarily there 
are more sunspots in the sun’s south- 
ern hemisphere; hence I infer that 
the earth’s magnetic north pole 
should attract more solar electrons 
than does the south pole, and cause 
more auroras in high northern than 
in high southern latitudes. This is 
the case. Moreover, every 24 hours 
when the earth’s magnetic north pole 
is most directed toward the sun, the 
earth’s surface becomes most in- 
tensely charged with electrons. This 
important discovery by Mauchly in 
1920 has not received the attention 
that it merits. 
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There is a 12-hour tide in the at- 
mosphere that is far too great to be 
explained by solar gravitation. But 
I have pointed out that since oxygen 
is the most magnetically susceptible 
gas, it must be magnetized by the on- 
coming streams of electrons from the 
sun. They would therefore cause 
two tidal bulges in the air, 180 de- 
grees apart, and thus greatly rein- 
force the tidal bulges caused by solar 
gravitation. I shall return to the 
electron theory of weather cycles 
later, but let us now consider some 
facts about the numbers of cycles of 
different lengths. 


Important Cycles of Various 
Lengths Record Themselves 
in the Rocks 


About 60 years ago a great British 
astronomer, Sir Joseph N. Lockyer, 
was urging meteorologists to find at 
least one weather cycle and ascertain 
its cause. Apparently he dig not 
know that in 1876 an American 
meteorologist, Schott, had published 
the finding of two important temper- 
ature cycles of about 7 and 22 years 
length. I make their lengths about 
7.47 and 22.41 years in tree-rings 
and varves, the ratio of these lengths 
being one to three. 

In 1927 Prof. David Brunt, Eng- 
lish meteorologist, published his dis- 
covery of 37 alleged weather cycles 
ranging in length from 1243 months 
to 9.7 years, and 7 more ranging 
from 11.4 to 35 years in length. 
Many cycles of approximately the 
same lengths as his had been pre- 
viously discovered, as he pointed out. 
He had analyzed weather records of 
three types in 8 cities of the British 
Isles and Europe, for the preceding 
100 years or longer. The three 
types of weather were (1) temper- 
ature, (2) atmospheric pressure, and 
(3) “rainfall” inclusive of snowfall. 
Brunt used Schuster’s periodogram 
method of analysis, which I find less 
accurate than Balfour Stewart’s 
method of simple averages, but the 
latter is far more laborious. I was 
greatly impressed by the fact that 
the number of cycles of different 
lengths decreased rapidly as_ the 
cycles became longer. Might it not 
be that all cycles are harmonic? If 
so, short cycles of different lengths 
would combine to form longer cycles, 
and so on until the maxima and 
minima of all became “amalgamated” 
into one cycle of very great Jength. 
There was also the possibility that 
planets cause sunspot cycles, which in 
turn cause weather cycles, also that 
planets act directly on _ the 
earth’s atmosphere. But, excluding 


the tiny asteroids, only 8 planets 
The 9th planet, Pluto, 


were known. 
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A MENACING LONG SERIES OF DROUGHTS 


was not discovered till 1930. How 
could so few planets cause so many 
cycles? Only if each planet were to 
cause more than one cycle. Our 
earth certainly aids in causing three 
weather cycles, two due to its axial 
rotation, namely the 12-hour and the 
24-hour cycle, and one due to its 
orbital period of 12 months. The 
gyration of its axis in about 25,000 
years might cause a climatic cycle of 
that length, according to the electron 
theory. 

I decided finally to cease studying, 
for a while, the tangled mess of short 
weather cycles, and concentrate my 
efforts on long climatic cycles. That 
approach to the problem of cycle 
causation had the merit of probably 
requiring search for only a few 
cycles. Some of them stood forth in 
bold relief, scribed in lake and ma- 
rine terraces as well as in paired beds 
of rock. Might it not be possible to 
find varves by which to read the 
lengths of Nature’s hieroglyphic 
writing in the rocks? Bradley had 
said that rock varves are rare. Pos- 
sibly his investigations had not been 
extensive enough to warrant that 
statement. In a few weeks I found 
that he was wrong. Varves abound 
in the rocks of California. Later I 
found them to be numerous in five 
other’ western and _ southwestern 
states and in Mexico. 

Although paired beds of two dif- 
ferent kinds of rock were not as nu- 
merous as desired, I found another 
way in which climatic cycles had re- 
corded themselves in rock strata; 
namely in series of beds of the same 
kind of rock where the beds are 
nearly the same thickness. Each bed 
then records an extreme phase of the 
same cycle along the plane where one 
bed is easily cleaved away from an 
adjacent bed. Nature has often ef- 
fected partial to complete cleavage 
between beds, either by the solvent 
action of acidulated water or other- 
wise. Every flagstone quarry is use- 
ful to man because short climatic 
cycles have produced such regularly 
spaced differences in the character of 
the minerals that cleavage is easily 
effected. 


Calcareous matter tends to precipi- 
tate from surface waters of a sea 
when they become hot, for heat ex- 
pels some of the carbonic acid gas in 
the water. It is this acid that orig- 
inally dissolved the calcium carbonate 
in the rocks, when rainfall percolated 
through them. Rivers and creeks 
carry calcium carbonate to the sea, 
where most of it is later precipitated. 
Annual varves are often distinguish- 
able from one another by thin white 
films of calcium carbonate that were 


precipitated in the summer time. 
Longer cycles, even thousands of 
years long, at times have recorded 
their hot, dry phases by precipitation 
of calcium carbonate that later hard- 
ened into limestone many feet thick. 
Formerly geologists inferred that 
these calcareous deposits occurred 
where the sea water was deep, and 
that shale beds that alternated with 
limestone beds were deposited when 
the sea became shallow. Some geolo- 
gists still cling to that theory, but 
sinces varves only 1/16 inch thick 
often show the same alternation of 
limestone and shale, I infer that it is 
due to alternately hot-dry and cold- 
wet phases of a cycle, whether the 
cycle be a year or thousands of years 
long. I believe that all cycles are 
fundamentally alike as to the nature 
of their causes, and differ mainly as 
to their lengths and their amplitudes 
or departures from a mean. 


As above stated, solar heat that 
reaches the lower atmosphere de- 
creases when the atmosphere becomes 
more heavily charged with electrons, 
for they reflect back some of the 
solar heat and light photons. A 
photon is a corpuscle of radiant 
energy. Since electrons moving in 
the same direction attract one an- 
other magnetically, they tend to be- 
come numerous in certain terrestrial 
zones, and those zones shift toward 
the equator the more numerous the 
electrons become. Hence at times 
great continental ice-sheets have ex- 
isted even in the tropics when none 
existed in the temperate zones. 


Electrons tend to be more numer- 
ous in belts around, but not at, the 
magnetic poles. There are two main 
magnetic poles and many minor ones 
that complicate the problem of fore- 
casting weather; for weather differs 


in different regions not only because 


of differences in latitude, topography 
and distance from the ocean, but 
because of regional magnetic differ- 
ences both in the earth and in the 
atmosphere. 

There are evidently more powerful 
magnetic fields in our northern than 
in our southern hemisphere for there 
are more frequent and more powerful 
cyclonic storms in the northern hemi- 
sphere. There is also much more land 
in the northern than in the southern 
hemisphere, which I ascribe to a 
greater number of strong cyclonic 
whirls in the northern molten magma 
beneath the crust. 

As above stated, there are 14 ma- 
rine terraces near San Pedro, Cali- 
fornia, the highest of which is about 
1300 feet above sea level. On Anti- 
costi Island, in the Gulf of St. Law- 
rence, there are 23 marine terraces 
cut in solid rock, the highest being 
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442 feet above sea-level. The higher 
terraces are quite uniformly 33 feet 
apart vertically, whereas the lower 
terraces are usually spaced 10 or 11 
feet apart. If all had been spaced 
about 32 feet apart, there would have 
been 14 of them, as at San Pedro. 
Evidently the same main cycle was 
recorded in both Anticosti Island and 
San Pedro, but at Anticosti a cycle 
one-third as long was also recorded 
in more recent times. I infer that 
the sea slowly became less tempestu- 
ous from the beginning of the Quat- 
ernary Age until finally a shorter 
cycle of less amplitude left terraces 
in the rock that were not erased by 
the longer cycle of greater storm se- 
verity. This three to one ratio of 
lengths of two harmonic cycles im- 
pressed me greatly. I knew that 
many grand geological “systems” 
like the Triassic, had been subdi- 
vided by geologists into three “for- 
mations,” based both on fossil and 
stratigraphic evidence; and_ that 
many “formations” had been simi- 
larly subdivided into three “groups”; 
and that many of these “groups” had 
been subdivided into three “zones.” 
A “system” like the Triassic or the 
Eocene must have recorded a cycle of 
the order of 4,000,000 years, judging 
by the maximum thickness of sedi- 
mentary rock in it and the average 
thickness of rock varves. In my 
earlier measurements of rock varves, 
I found an average of about 1/10 
(one-tenth) inch per varve; but later 
and much more extensive measure- 
ments disclosed an average thickness 
of about 1/25 inch. Since the sedi- 
mentary rocks can be grouped in 27 
“systems,” whose maximum rock 
thickness differs in every case but 
little from 13,000 or 14,000 feet, it is 
evident that each system records a 
grand climatic cycle whose length is 


of the order of 4,000,000 years. This 


is about 81 times the length of the 
cycle of about 49,000-years that 1 
had found in varved rock strata. 
Since 81 is 3x 3 x 3x 3, I infer that 
a geological “system” is caused by a 
cycle that belongs to a series of har- 
monic cycles each of which is 3 times 
as long as the next shorter one. 

In this outstanding triple-progres- 
sion series are the two cycles of 7.47 
and 22.41 years above mentioned. I 
searched for and found a cycle of 
about 67.2 years, or 3 times as long 
as the last named cycles. Several 
cycle researchers had previously 
found a cycle of about this length. 
For example, Dr. C. E. P. Brooks, 
Secretary of the Royal Meteorologi- 
cal Society, had discovered a cycle of 
about 66 years in the heights of the 
greatest annual floods of the Nile. 
Del Valle had called attention to a 
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cycle of about 210 years in the ex- 
tremes of annual low levels of the 
Nile. Using the sequoia rings and 
Lake Saki varves, I was able to show 
that the length was about 202 years. 
Then I found one about this length 
in varved rock strata, as well as 
cycles of about 3 and 9 times that 
length. Multiplying the 22.41 year 
cycle successively by 3 gives a cycle 
of very slightly more than 605 years. 
If it is harmonic with the earth’s 
orbital period, as is probable, it is 
exactly 605 years. Dividing 605 by 
51 gives a length in years that is 
almost exactly the observed orbital 
period of the greatest planet, Jupiter. 
Due to cyclic variations in the num- 
bers of solar electrons that bombard 
a planet, the orbital period of every 
planet must vary slightly if it con- 
tains magnetically susceptible mat- 
ter as does the earth. 


Planets Responsible for Degree 
and Extent of Precipitation 


The next step led to finding that 
when any planet is either in solar 
longitude 108 or 288 degrees, it 
causes a peak of rainfall cycle, as dis- 
closed either by rainfall records or 
tree-rings or lake varves. 

The planets Mercury, Venus and 
Earth produce a maximum sunspot 
and rainfall effect when in longitude 
288 degrees. Mars, Jupiter and 
Saturn produce maximum sunspots, 
rainfall and tree-rings when in solar 
longitude 108 degrees, or half a 
revolution from 288 degrees. 
Whether the maximum effect occurs 
when the planet is in 288 or in 108 
degrees probably depends upon 
whether its northern or, southern 
hemisphere has stronger magnetic 
fields. 


Not only does each planet cause a 
rainfall cycle whose length is that of 
its orbital period, but it causes har- 
monic subcycles of 43, 1/9, 1/27, etc., 
that length. The cause of these sub- 
cycles is not yet clear; but their ex- 
istence is beyond question. 

We can now partly understand why 
there are so many short cycles, and 
also why the long cycles are few; 
for 6 of the 9 planets have orbital 
periods less than 30 years, and each 
causes several cycles whose lengths 
are fractional parts of the orbital 
period. 


The longest orbital period is that 
of Pluto, which is slightly less than 
250 years. What then could cause the 
above mentioned cycle of 605 years? 
Possibly the combined effects of two 
or more short cycles if the least com- 
mon multiple is 605 years. Possibly 
another unseen planet beyond Pluto. 
Such a planet was predicted in 1931 
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by Pickering, because of certain vari- 
ations in the velocity of Uranus that 
he ascribed to the gravitative pull of 
an unseen planet. He had independ- 
ently predicted the existence of Pluto, 
which Lowell had previously pre- 
dicted, and whose discovery occurred 
in 1930. Pickering estimated that 
this unseen “Planet P,” as he called 
it, is more massive than any planet 
but Jupiter or Saturn. He estimated 
that Planet P goes around the sun in 
about 656 years, but this estimate 
is admittedly rough. So I infer that 
the 605-year cycle may be caused by 
Pickering’s Planet P. 

It may seem incredible that a cli- 
matic cycle of great amplitude could 
be caused by a planet that is at a 
vast distance from the sun and earth. 
But if the cause is basicly electronic, 
great distance is not necessarily a 
bar to great effects. We are so ac- 
customed to regard astronomical ef- 
fects as being mainly of gravitational 
origin that we are prone to think 
that increased distance from the sun 
necessarily causes reduced effects. 
But picture a stream of spiralling 
electrons moving from the sun to- 
ward a planet that attracts the elec- 
trons because it has an opposite mag- 
netic field, and ask yourself why 
those electrons should become fewer 
the farther they travel. It is true 
that electrons repel one another 
electrically, but it is also true that 
they attract one another magneti- 
cally, and the more so the greater 
their velocity. Let their velocity be 
approximately that of light and they 
must be drawn so powerfully toward 
one another that only their electric 
repulsion would prevent cohesion. 
Equilibrium between magnetic at- 
traction and electric repulsion must 
result in such an electron-vortex, so 
that it somewhat resembles a solid. 
A bar of iron is solid because of an 
equilibrium between powerful attrac- 
tion and repulsion of electrically 
charged, moving particles that are 
not in contact with one another. It 
is possible that an electron-vortex 
between sun and planet may gain 
rather than lose electrons as it ad- 
vances from the sun because galactic 
electrons may be drawn into the vor- 
tex by magnetic attraction. A some- 
what similar effect occurs, I believe, 
when a hurrican grows in intensity, 
and as it draws atmospheric electrons 
into its vortex by magnetic attrac- 
tion its ability to impart velocity to 
the air increases. The core of such 
a whirl contains oxygen that mtst Be 
magnetized by the whirling electrons, 
thus producing an _ electromagnet. 
Sunspots, I think, are vortices of that 
sort, whose diameter often is several 
times that of our globe. 
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Coming back to the fact that plan- 
ets cause sunspots when they are in 
one of two longitudes 180 degrees 
apart, I can conceive but one cause, 
namely that in those longitudes both 
planet and sun are in the center of 
a stream of galactic electrons. Since 
those longitudes, namely 108 and 288 
degrees, are quite near the estimated 
orbit of the sun, I infer that the orbit 
has those longitudes. By spectro- 
scopic observation on hundreds of 
stars to determine their relative mo- 
tion, astronomers have found that 
the sun is moving toward the star 
Vega whose longitude is about 284 
degrees. Great exactitude as to di- 
rection of the sun’s motion is not at- 
tainable by the spectroscopic method. 

This theory of orbital streams of 
electrons leads to the conclusion that 
the solar electrons that bombard the 
earth were galactic electrons diverted 
from the sun’s orbit by the sun itself. 
This diversion evidently attains an 
annual maximum July 11, for I find 
that the average number of sunspots 
each day of the calendar year for 50 
years is 50 per cent more on July 11 
than 6 months earlier. On that date 
the earth is in solar longitude 288 - 
degrees. It is also the time of year 
when, in many regions, rainfall has 
an annual maximum, and it is also 
about when meteors are most’ fre- 
quent. 


The Galactic Electron 
Theory Explains the Sun’s 
Energy and Why Sun Spots 


An unexpected byproduct of this 
galactic electron theory is an ex- 
planation of the sun’s radiant en- 
ergy. If the sun is bombarded by 
electrons moving in and adjacent io 
its orbit, it must be heated by their 
impacts. Let the velocity of the elec- 
trons approximate that of light, let 
their number be sufficiently great, 
and it follows that the sun must be- 
come white-hot under their hammer- 
ing. Since the sun is a star, it fol- 
lows that every star probably owes 
its luminosity to electrons moving 
along the orbit of the star. The in- 
tensity of this bombardment would 
increase with the star’s mass. Based 
on the luminosity ef certain stars, I 
infer that it increases as the square 
of the star’s mass. 

In order to explain climatic cycles 
longer than the 605-year cycle it is 
not necessary to infer the existence 
of planets of longer orbital periods. 
It can be shown that the gyration of 
the axis of a planet must affect the 
number of spiralling solar electrons 
that are magnetically attracted by 
the planet. This in turn must affect 
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the number of galactic electrons that 
enter the sun, and therefore the num- 
ber and energy of the sunspots and 
invisible solar vortices whence elec- 
trons are shot earthward as well as 
toward other planets. The orbital 
planes of all planets gyrate, and this 
must also affect the number of gal- 
actic electrons that enter the sun. 
Finally, the axis of the sun itself and 
its orbital plane must gyrate in very 
long periods, and these gyrations 
must cause cycles of influx and efflux 
of galactic electrons. Let all these 
gyrations and orbital periods be har- 
monic, and sunspot cycles millions of 
years long can be expected, accom- 
panied by cyclic changes in climate 
and in movements of the earth’s 
crust. 

As before stated, we should look 
not merely to the inclination of the 
earth’s axis for great differences in 
the amount of solar heat that reaches 
a given region of the earth. We 
must look also to cyclic variations 
in the number of solar electrons that 
enter the atmosphere, for they all 
reflect sunlight back into space, to 
some extent, and the more so the 
greater their number over a given 
region of the earth’s surface. They 
are, in fact, solar heat insulators that 
act by reflecting heat and light pho- 
tons back into interstellar space. 
Electrons act in a manner much more 
complex than do photons of solar 
heat and light, and in a way that 
affects the numbers of photons that 
strike a given surface area of the 
earth. It has been believed that 
although the earth’s lower atmos- 
phere is cooler when sunspots in- 
crease in number, the sun itself is 
hotter. At such times the sky around 
the sun is often brighter, and this 
has led to the inference that the at- 
mosphere is absorbing and scatter- 
ing less sunlight. But there is an- 
other interpretation of this increased 
brightness, I think, namely that an 
increased bombardment of the atmo- 
sphere by electrons renders it more 
luminous. If so, the supposed varia- 
tions in the “solar constant” may be 
inferential illusions. 

A sunspot is much less bright and 
cooler than the rest of the sun. This 
has been attributed to an expansion 
and cooling of gases above the sun- 
spot vortex; but I think it is due to 
greater concentration of electrons. In 
that case much of the light and heat 
coming from beneath the electrons 
would be reflected back to the sun, 
thus producing the darkness and 
coolness of the area called a sunspot. 


What It All Points to 
In the Way of What’s Ahead 


It has seemed desirable to give 
some of the history of weather cycle 


research and an outline of an elec- 
tron theory of the cause of cycles, 
before discussing the outlook as to 
rainfall in the years that lie not far 
ahead. “Dustbowl” conditions in cer- 
tain regions became very severe in 
1934, but at least 16 years prior to 
that an alarming decrease in rainfall 
was frequent in many regions. Since 
1883 the gagings of the Columbia 
river have shown an irregularly de- 
creasing trend in the rainfall of the 
great basin that it drains. Since 
1918 pine rings measured by Keen in 
eastern Oregon have averaged only 
about two-third the previous thick- 
ness. From 1918 to 1938, according 
to Brockman, the front of the Nis- 
qually Glacier in Rainier Park, Wash- 
ington, retreated at an average rate 
of 67 feet yearly, which was far 
greater than previously, and in 1934 
the retreat was 155 feet. “This,” he 
said, “is a truly startling figure.” 
The failure of Owens River to de- 
liver as much water to Los Angeles 
as in earlier years led to the building 
of the recently completed aqueduct to 
the Colorado River. There is no ne- 
cessity of citing other examples of 
decreasing rainfall on our Pacific 
Slope. The Mammoth Hot Springs 
in Yellowstone Park have been 
nearly dry in recent years, and many 
other similar evidences of decreased 
rainfall could be cited as to areas 
in our western mountains and 
plateaus. Will this sort of thing re- 
peat itself. If so, for how long? A 
correct answer is impossible unless 
the main cause of recent droughts is 
known. I am now convinced that the 
main cause is the climatic cycle of 
605 years and its subcycle of 20174 
years above mentioned. Other and 
shorter cycles have assisted, but this 
202-year cycle, as I shall call it, has 
so often been a dominant factor in 
the past that it will probably be a 
dominant factor in causing droughts 
for many years to come. Short 
cycles will give frequent but brief 
relief from its effects at times, and 
at other times, as in 1934 and 1936, 
they will emphasize its dry effects. 
The “202-year” cycle had its last 
rainfall maximum in 1883, and its 
last rainfall minimum in 1782. It 
was accompanied about those dates 
by several striking phenomena not 
commonly thought to be associated 
with weather. In 1883 the volcano 
Krakatoa exploded and blew to dust 
the island that its lava had built. 
Krakato’s previous eruption was in 
1680, within a year of the previous 
rainfall and electron maximum of the 
202-year cycle! The last Krakatoa 
outburst (1883) was the greatest ex- 
plosive eruction of modern times. 
Between 1857 and 1884 the entire 
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coast of France sank progressively. 
Such a phenomenon, as above ex- 
plained, is, I believe, due to the mag- 
netism induced in the crust or the 
magma beneath or both, by streams 
of solar electrons. By causing move- 
ments of the crust, solar electrons 
often cause fractures that create 
earthquakes, and in rare instances 
such a fracture apparently admits 
sea water to the molten core of a 
voleano, with explosive results. 


Turning to less spectacular but 
equally significant phenomena, I find 
that compass needles on our Atlantic 
Coast reached their maximum west- 
ern declination or abnormal swing of 
the north pole to the west, in the 
decade 1880-90. This abnormal west- 
ern declination had occurred in 
North America a little more than 200 
years earlier, in 1675 at Baltimore, 
for example. Whereas about the 
time of minimum rainfall due to the 
202-year cycle, in 1783, those com- 
pass needles had their maximum 
eastern declination! American com- 
pass records do not go back to the 
previous dry maximum of the 202- 
year cycle in 1579; but those in Eng- 
land do, and there the maximum east- 
ern declination was reached about 
1580. So thus we have two cycle 
lengths of the 202-year cycle dis- 
played by abnormal movements of the 
compass, which is about as far back 
as such records go. 


Between the years 622 and 1468 
the extreme low level and the ex- 
treme flood level of the Nile at Cairo 
were recorded each year. Unfortu- 
nately a long break in those records 
follows. But when the annual low 
levels are plotted as a “curve,” they 
show three “peaks” about 200 years. 
apart and three intermediate “val- 
leys” also about 200 years apart. 
Moreover the dates of those “peaks” 
and “valleys” are about what they 
should be if there is a 201%4-year 
rain cycle whose last peak was in 
1883. The lowest of those three rain- 
fall “valleys” was between the years 
763 and 785, and it is not only a 
“valley” due to the 201%4-year cycle 
but to its harmonic supercycles 
whose lengths are 605 and 1815 
years. Based on this and other 
facts I infer that minimum of rain- 
fall of the 1815-year cycle was due 
in the year 774. The low levels of 
the Nile record rainfall cycles better 
than the flood levels do; but since the 
building of the Assuan Dam the low 
levels at Cairo have little significance 
and the flood levels are of minor sig- 
nificance as cycle indicators. 
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We Are in a Drastic Long Cycle 
of Increasingly Dryer Years 


The climatic effects of a long cycle 
are not only longer but are more 
drastic than those of a short cycle. 
Hence one would expect to find that 
for many decades, and perhaps for a 
century or two before and after 774 
A.D., living conditions in the Medit- 
eranean region would become very 
onerous at times. This was the case. 
The Roman Empire was destroyed 
by vandal tribes in 437 and “The 
Dark Ages” ensued for about 700 
years. In historic times no such 
human turmoil has been so prolonged 
and so wide-spread. Since the 1815- 
year cycle will not have its minimum 
rainfall till about 2590 A.D., history 
is not apt to repeat “The Dark Ages” 
for many centuries to come. But we 
do face a long continued series of 
droughts in many regions, for the 
605-year cycle and its subcycles will 
cause an extreme minimum of rain- 
fall in 1984. 


Because of the importance of not 
erring as to the dates of these long 
cycles, let us look at some more »vi- 
dence of an historic nature. The 
thermometer was not invented by 
Galileo till about 1611, so prior io 
that we have no accurate record of 
temperatures; but we do have some 
definite accounts of significant ad- 
vances and retreats of glaciers in the 
Alps and Norway, as well as many 
accounts of very cold winters and 
very hot summers, and the like. The 
most prolonged advance of Alpine 
glaciers that is recorded began about 
1550. Certain gold mines in one val- 
ley soon became covered with glacial 
ice which by 1570 was 100 feet deep, 
and by the 18th century was 330 feet 
deep, and even as late as 1880 was 
120 feet deep over the abandoned 
mine. Between 1570 and 1880, when 
the ice depths were about equal, 
there are 310 years; hence half-way 
between those dates is 1725 A.D. 
This is close to the minimum temper- 
ature and maximum precipitation 
phase of 1681 A.D. due to the 1815- 
year cycle and its subcycles. Accord- 
ing to Antevs, Norwegian glaciers 
began “a remarkable expansion from 
somewhat before 1700 till about 
1750.” 

If the solar electron theory of 
causation is correct the magnetic 
needle should have shown some very 
abnormal effects about then, and it 
did. The dip-needle attained the 
greatest recorded inclination about 
1720; and we have already seen that 
the western declination of the com- 
pass in America attained one of its 
two maxima about 1685. 

No accurate count of sunspots was 


made prior to the year 1749, but 
there was a unique sunspot occur- 
rence near the rainfall peaks of the 
1815-year and 605-year cycles, 1681 
A.D. Although there were sunspots 
in the sun’s southern hemisphere 


there were none seen in its north-— 


ern hemisphere during the 33 year 
period of 1672 to 1704. If the 605- 
year rainfall cycle is caused by a 
planet, as above inferred, it could 
have produced that sort of an effect. 
Several researchers have found that 
sunspots are often more numerous 
on the face of the sun farthest from a 
planet. Hence if Plant P was north 
of the sun’s equator about then, sun- 
spots would tend to be more nu- 
merous in the southern hemisphere, 
and there might be none visible in 
the northern hemisphere. 


It may be well to add that elec- 
tron-vortexes probably exist between 
all the planets. If so weather cycles 
would result from variations in their 
activity. 

The 1815-year cycle had maximum 
dry epochs in 2856 B.C., 1041 B.C., 
and 774 A.D. About the time of the 
last named date Walker Lake in Ne- 
vada went dry. About the time of 
the previous drought maximum 
(1041 B.C.) many lakes in Europe 
became dry and caused the “Lake 
Dwellers” to abandon their homes 
built on piles. About 2856 B.C. five 
lakes in California, Nevada and Ore- 
gon went dry. The approximate dates 
when these western lakes went dry 
has been determined by Prof. J. C. 
Jones and several other geologists. 
Their method consists in analyzing 
the water of a lake and of the river 
that feeds it. Then knowing the 
volume of water in the lake and the 
annual volume of water flowing into 
it, the number of years required to 
attain its present content of salts 
is calculated. This method shows 
that Walker Lake has accumulated 
its salts in about 1200 years; and the 
other fiwe lakes have been accumu- 
lating their salts for about 4000 
years. Those five lakes are Ownes in 
California; Pyramid and Winnemuc- 
ca in Nevada; Albert and Summer in 
Oregon. When they went dry, their 
salt was deposited and sealed off by 
wind-blown dust; so that when they 
first began to fill up the water was 
fresh. 

Rainfall maxima of the 1815-year 
cycle occurred in 1949 B.C., 134 B.C. 
and 1681 A.D. During the 12th Dy- 
nasty in Egypt, which began about 
2000 B.C. and ended about 1800 B.C., 
several flood levels of the Nile were 
scribed by Egyptians in the rock 
walls of the Second Cataract. They 
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are 24 feet higher than any modern 
records, which has long been puz- 
zling; but the 1815-year cycle ex- 
plains it. About that time the varves 
in the mud of Lake Saki were ab- 
normally thick. 


Increasing Rainfall 


-and the Rise of Nations 


The rise of Greece and later of 
Rome to world supremacy occurred 
near the rainfall maximum of the 
1815-year cycle about 134 B.C. 
Caesar and others have recorded how 
exceedingly cold Gaul (France) was 
about that time. The migration of 
the Cimbri from the Baltic, and their 
ultimate slaughter by the Romans, 
was said to be the result of unbear- 
ably cold weather in northern Eu- 
rope. 

The 202-year cycle had its last 
minimum rainfall phase in 1782. It 
was shortly thereafter that the Span- 
ish Mission padres in California be- 
gan to record severe droughts that 
recurred for 30 years. The first Eng- 
lish settlers in Australia arrived in 
1788 during a drought that still holds 
the record there for severity. Rain- 
fall records near Boston and Nile 
flood levels in Egypt also show pro- 
longed dryness near the close of 
the 18th Century, maximum wetness 
about 1870, and subsequent decrease 
in rainfall by decade averages. That 
drought, or rather series of droughts, 
was severe in many regions, but was 
probably less severe than the series 
ahead of us, for the latter will have 
not only the subcycle of 20174; years 
but the 605-year cycle as the main 
cause. It will be 43 years before the 
maximum dryness will occur, but 
probably for at least 50 years after 
1984 there will be severe recurring 
droughts. 


To Meet Conditions Predicted to 
Worsen During 43 Years 


To meet these conditions will call 
for the building of additional reser- 
voirs in some instances, less waste- 
fulness in the use of water in others, 
and more extensive use of under- 
ground storage. It may lead, in some 
places, to the building of under- 
ground cutoff walls across valleys 
to provide greater underground stor- 
age of water. There are many nat- 
ural underground reservoirs whose 
capacity might be increased at a 
cost not prohibitive. Underground 
surveys have been too seldom made 
with this in view. One of the merits 
of underground storage is great re- 
duction of loss by evaporation. But 
the greatest merit is the low cost of 
utilizing such storage and the enor- 
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mous scale of its actual or potential 
development. 


It should be remembered that 
droughts will be intermittent, and 
that periods of heavy rainfall will 
occur, during which storage of water 
on a large scale can be effected. Sub- 
surface surveys should be begun in 
many regions, not alone to determine 
the depth to impervious strata but 
to find economically available mate- 
rials for building underground cutoff 
walls and flood-contro] dams. To this 
end the U.S. Geological Survey 
should be given very much larger 
annual appropriations than have 
ever been had in the past. The Recla- 
mation Service should also receive 
much larger appropriations not only 
for exploratory surveys but for re- 
searches aimed at designing and con- 
structing reservoirs and canals with 
greater economy than would other- 
wise be attainable. 


A MENACING LONG SERIES OF DROUGHTS 


Scientific research is as essential 
to progress in civil engineering as in 
mechanical or electrical] engineering, 
but legislators have yet to be shown 
that this is the case. It remains also 
to show them that long-range fore- 
casting is even now far superior to 
guesswork. This can be proven by 
laying before them the evidence that 
outstanding climatic cycles of known 
length have always existed, and prob- 
ably will continue to exist without 
change as to length or character. 


Much remains to be learned as to 
why the same cycle often causes dif- 
ferent, and at times even opposite, 
effects in regions not far apart. But 
enough is already known to indicate 
that this problem can be solved by 
further study. There is no real chaos 
in Nature. To man’s ignorance of 
certain causes, coupled with com- 
plexity of causative forces, should be 
attributed all that seems to be cha- 
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otic. Ever since Kepler, about three 
centuries ago, proved this to be true, 
as to planetary motions, scientists 
have shown it to be true as to one 
type of phenomenon after another. 
Who, therefore, can doubt that 
weather is subject to laws that men 
eventually will understand so well 
that mankind will profit greatly by 
the understanding? 

Should it seem impossible to fore- 
cast roughly average weather condi- 
tions two generations ahead at a 
time when specific conditions can not 
always be predicted accurately two 
days ahead, let two facts be remem- 
bered: First, that it is usually easier 
to forecast trends or averages than 
specific events in Nature. Second, 
that long cycles are not only much 
less numerous than short cycles but 
that they tend to affect large areas 
in a similar way. 


*Italics by Editor. 


° Leesburg Shows Way to Meet Water Waste Problem 


The problem of waste in water 
consumption has become pressing 
in hundreds of communities, partic- 
ularly where water resources must 
be husbanded in order to take care 
of demands created by the mush- 
rooming new industrial establish- 
ments devoted to National Defense 
manufactures. 

Consequently, the chart repro- 
duced above, which graphically de- 
picts the experience of Leesburg, 
Va., has a special significance. The 
influence which the metering of 
service connections has upon water 
consumption is shown clearly. 

In the year 1938, beginning with 
September, meters were installed on 
58 of the town’s 460 taps. The town 
became 100 per “tent metered in 
February, 1939, with 500 taps. Note 
the sharp drop in water consump- 
tion immediately following the 
initial installation of meters. And 
Leesburg’s experience may be ad- 
judged fairly typical of the drastic 
curb on water waste to be effected 
through metering. 

Purchases of new equipment for 
expanded municipal services have 
become somewhat complicated, 
through defense priority ratings. 
Metering, in promoting conserva- 
tion of water supplies, gives a cer- 
tain weight to a priority appeal, 
however, and at least offers an al- 
ternative proposal. Small communi- 
ties likewise have to bear in mind 


that boom town conditions may not 
survive the “emergency,” and that 
waterworks facilities and reserves 


should maintain as close a relation 
as possible to normal population 
and growth. 
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NOTE: Metering began September 1938. Metering 100% completed February 1939. 








Courtesy of Neptune Meter Company 
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Cross-Connections 
DS. 
Interconnections 


E ARE pleased to reproduce 
W rere a letter from Chas. A. 

Holmquist, Director, Division 
of Sanitation, N. Y. State Dept. of 
Health, which comments effectively 
upon the need for a decided distinc- 
tion between cross-connections, be- 
tween two different water supplies, 
and “interconnections,” which term 
is applicable to internal plumbing 
hazards and possible contamination 
of water within the building or close 
thereto by possible back-syphonage. 
Mr. Holmquist’s letter, critical (un- 
duly so, we believe) of an article and 
an editorial in the September issue 
of this magazine, does contain many 
pertinent comments and also empha- 
sizes the need for ultra care in choice 
of terms which apply to the two dis- 
tinct hazards, the different magni- 
tude of which deserve different con- 
siderations from the standpoint of 
supervision and public water supply 
management’s responsibility. The 
letter follows: 
Dear Mr. Enslow: 

We have reviewed the paper en- 
titled “Legal Responsibilities of 
Water Works Operators” by John H. 
Murdock, Jr., and also your editorial 
which appeared in the September 
issue of WATER WORKS AND SEWER- 
AGE. 

We are inclined to believe that 
this article and editorial may be mis- 
leading to many water works offi- 
cials who have not followed closely 
the literature upon the subject in 
that the terms cross-connections and 
interconnections are used indiscrim- 
inately to describe cross-connections 
between two separate and distinct 
water supply systems and also other 
types of connections between water 
supply piping and drains, vessels, 
conduits, etc., holding sewage, pol- 
luted water, deleterious liquids, etc. 
It is believed that any such miscon- 
ception should be removed by a sub- 
sequent discussion of this subject in 
WATER WORKS AND SEWERAGE be- 
cause we are inclined to believe that 
you and Mr. Murdock do not object 
to placing upon public water supply 
officials the responsibility for con- 
trolling cross-connections, but not the 
responsibility as to interconnections, 
back flow connections, back siphon- 
age connections or connections of 
this character by whatever name they 
be called, inasmuch as this would 
involve their assuming the responsi- 
bility as to the type and character of 
plumbing fixtures within private 
buildings. 




















This department agrees with this 
attitude in that plumbing fixtures 
should be under the jurisdiction and 
supervision of properly constituted 
local authorities enforcing plumbing 
regulations. Local health depart- 
ments usually enforce such regula- 

















‘tions. On the other hand, many state 


regulations definitely place the duty 
of the elimination of illegal cross- 
connections upon the shoulders of 
local water supply officials. Exten- 
sive literature, committee reports, 
etc., have supported this attitude. 
Furthermore, so far as we know 
there has been no tendency on the 
part of the local water supply offi- 
cials to shirk this responsibility or 
to place the responsibility solely 
upon the shoulders of the local and 
state health departments. 

As you know the most dangerous 
cross-connection are those between 
municipal water supply system and 
auxiliary fire supplies of municipali- 
ties or auxiliary fire or industrial 
supplies of manufacturing plants. 
Such cross-connections therefore are 
to be anticipated primarily where 
such auxiliary supplies exist. It has 
been our experience that local water 
supply officials know of the ex- 
istence of auxiliary water  sup- 
plies even when large communi- 
ties are concerned. Therefore the 


elimination of illegal cross-connec- 
tions does not represent anything 
like the administrative problém 
which is involved in the control of 
plumbing fixtures. ie. — 


As a result of this situation we 
have found that the chief problems 
in the elimination of cross-connec- 
tions is when numerous private 
properties may be served by auxil- 
iary raw water supplies, only a few 
of which may be subject to signifi- 
cant pollution but which may be 
cross-connected with public water 
supply systems, or similar problems 
where well water is economically 
available and may be utilized to a 
considerable extent by private citi- 
zens, such as on Long Island. These 
represent special situations, how- 
ever, which are not countrywide in 
scope and which have to be handled 
in the light of local conditions., 

As you know, local water supply 
officials have considerable authority 
over conditions which exist on the 
property of their consumers insofar 
as water service is concerned. This 
is illustrated by the existence of 
rules pertaining to service pipe, 
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meter installations, etc. For ~in- 
stance, the Board of Public Utilities 
of the city of Jamestown issued reg- 
ulations pertaining to cross-connec- 
tions and interconnections on prop- 
erty served by them. This code has 
force in that the connection with the 
water supply system may be sevy- 
ered if necessary, which drastic act 
of course would result in the correc- 
tion of plumbing defects by the prop- 
erty owner in order that the essen- 
tial municipal service could be con- 
tinued. In the same way local water 
supply officials in general can refuse 
to serve properties on which aux- 
iliary supplies are cross-connected 
with piping from the public system 
where the local water supply officials 
have inadequate information as to 
the potability of the auxiliary sup- 
ply, or have information that the 
auxiliary supply is polluted. Natur- 
ally, in New York State the local 
officials merely need enforee the 
State Sanitary Code as to cross-con- 
nections (not interconnections). 

As stated above there is great 
confusion as to terminology as to 
this subject. It is our hope there- 
fore that you will reopen this sub- 
ject for further discussion. 

Very truly yours, 
C. A. HOLMQUIST, 

Director, Division of Sanitation. 

Those portions of Mr. Holmquist’s 
letter underscored have been so treat- 
ed by us. The statement to the effect 
that it was believed that neither Mr. 
Murdoch’s paper nor the editorial 
voiced any objection to placing upon 
public water supply officials the re- 
sponsibility for control of cross-con- 
nections, but did object to expecting 
these officials to run down and elim- 
inate plumbing connection hazards 
(interconnectons), is the correct in- 
terpretation wherever cross-connec- 
tions between private and public sup- 
ply are known to exist. On the con- 
trary, we fail to see any just 
grounds for holding water supply 
officials responsible for cross-con- 
nections which have been purposely 
hidden, nor in expecting him _ to 
shoulder the responsibility of sleuth- 
ing down such connections when 
property owners fail to admit them 
upon a reasonably inquiry from pub- 
lic water supply officials. 

If there are other readers who had 
fault to find with opinions expressed 
by Mr. Murdoch, and/or in our Sep- 
tember editorial, the pages of WATER 
WorRKS AND SEWERAGE are open for 
presentation of their statements. It 
is an important matter and discus- 
sion is sincerely invited. 


Ut Bhar 
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voluntary 
pay-roll 
allotment | 
plan 


helps workers provide for the future 


helps build future buying power 





helps defend America today 


This is no charity plea. It is a sound business proposition that 
vitally concerns the present and future welfare of your company, 
your employees, and yourself. 

During the post-war period of readjustment, you may be faced 
with the unpleasant necessity of turning employees out into a 
confused and cheerless world. But you, as an employer, can do 
something now to help shape the destinies of your people. 
Scores of business heads have adopted the Voluntary Pay-roll 
Allotment Plan as a simple and easy way for every worker in 
the land to start a systematic and continuous Defense Bond 
savings program. 


Many benefits . . . present and future. 1 is 
more than a sensible step toward reducing the ranks of the 
post-war needy. It will help spread financial participation in 
National Defense among all of America’s wage earners. 

The widespread use of this plan will materially retard infla- 
tion. It will “store” part of our pyramiding national income 
that would otherwise be spent as fast as it’s earned, increasing 
the demand for our diminishing supply of consumer goods. 


And don’t overlook the immediate benefit . . . money for 
defense materials, quickly, continuously, willingly. 


Let’s do it the American way! America’s talent for 
working out emergency problems, democratically, is being 
tested today. As always, we will work it out, without pressure 
or coercion . .. in that old American way; each businessman 
strengthening his own house; not waiting for his neighbor to do 
it. That custom has, throughout history, enabled America to 
get things done of its own free will. 


In emergencies, America doesn’t do things 
‘*hit-or-miss. | We would get there eventually if we 
just left it to everybody’s whim to buy Defense Bonds when they 
thought of it. But we’re a nation of businessmen who under- 
stand that the way to get a thing done is to systematize the oper- 
ation. That is why so many employers are getting back of this 
Voluntary Savings Plan. 

Like most efficient systems, it is ‘amazingly simple. All you 
have to do is offer your employees the convenience of having 
a fixed sum allotted, from each pay envelope, to the purchase of 
Defense Bonds. The employer holds these funds in a separate 
bank account, and delivers a Bond to the employee each time 
his allotments accumulate to a sufficient amount. 

Each employee who chooses to start this savings plan decides 
for himself the denomination of the Bonds to be purchased and 
the amount to be allotted from his wages each pay day. 










Defense Savings Pay-Roll Allotment Plan 


How big does a company have to be? From 
three employees on up. Size has nothing to do with it. It works 
equally well in stores, schools, publishing houses, factories, or 
banks. This whole idea of pay-roll allotment has been evolved 
by businessmen in cooperation with the Treasury Department. 
Each organization adopts its own simple, efficient application 
of the idea in accordance with the needs of its own set-up 


No chore at all. The system is so simple that A. T. & T. 
uses exactly the same easy card system that is being used by 
hundreds of companies having fewer than 25 employees! It is 
simple enough to be handled by a check-mark on a card each 
pay day. 


P lenty of help available. Although this is your plan 
when you put it into effect, the Treasury Department is ready 
and willing to give you all kinds of help. Local civilian com- 
mittees in 48 States are set up to have experienced men work 
with you just as much as you want them to, and no more. 

Truly, about all you have to do is to indicate your willingness 
to get your organization started. We will supply most of the 
necessary material, and no end of help. 


The first step is to take a closer look. Sending in 
the coupon in no way obligates you to install the Plan. It will 
simply give you a chance to scrutinize the available material and 
see what other companies are already doing. It will bring you 
samples of literature explaining the benefits to employees and 
describing the various denominations of Defense Savings Bonds 
that can be purchased through the Plan. 


Sending the coupon does nothing more than signify that you 
are anxious to do something to help keep your people off relief 
when defense production sloughs off; something to enable all 
wage earners to participate in financing Defense; something to 
provide tomorrow’s buying power for your prod- 
ucts; something to get money right now for guns _ 
and tanks and planes and ships. 


France left it to “hit-or-miss” . . . and missed. 
Now is the time for you to act! Mail the coupon 
or write Treasury Department, Section A, 709 
Twelfth St. NW., Washington, D. C. 





Treasury Department, Section A, 
709 Twelfth St. NW., Washington, D. C. 










Please send me the free kit of material being used by 
companies that have installed the Voluntary Defense 
Savings Pay-Roll Allotment Plan. 


Name 





Position 





Company 





Address 





428498 
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WE 
DON’T NEED YOUR PRIORITY | 
TO EXTEND | 


Season's Greetings 


We, at 
CHEMICAL FEEDER HEADQUARTERS 


are grateful to you all who have cooperated, even 
more than Santa Claus, toward our 9th and biggest 
year of continued growth by keeping us and our 
factory busier than ever. 





OLD MAN PRIORITY SAYS: 


“Better put an inexpensive standby 
Chlor-O-Feeder for hypo next to your 
regular sterilizing unit just in case 
you're ‘caught short’ on your chlorine 
gas supply. Order now before de- 
fense priorities delay delivery to 





water works.” 

















“> PROPORTIONEERS, INC.°%, 9 N. Codding St., Providence, R. I. 











The New 


FLEXIBLE = 
POWER DRIVE ====="y 


Briggs & Stratton Motor 
New Safety Clutch 

All Roller Bearings 

A Sure-Fire Starter 

2 Speeds and Throttle 
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SAVE MANY HOURS OF 
HARD, LABORIOUS WORK 


May be used to drive sewer rods as 
shown above or with the FLEXIBLE 


all-steel winch, as shown at the left. 


FLEXIBLE 


SEWER-ROD EQUIPMENT CO. 


9059 Venice Bivd., Los Angeles, Calif. 
Pickwick Bldg., Kansas City, Mo. 
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MEETINGS SCHEDULED 


Dec. 30—NEW York, N. Y. (Hotel Commodore) 


New York Section A.W.W.A. (Winter Luncheon Meet- 
ing.) Secretary, R. K. Blanchard, 50 West 50th St., 
New York, N. Y. 


— 1942 — 
Jan. 15—Boston, Mass. (Hotel Statler) 


Secretary, F. J. 
(Next Meeting 


New England Water Works Association. 
Gifford, 613 Statler Bldg., Boston, Mass. 
Feb. 19th.) 


Jan. 19-23—-STILLWATER, OKLA. (A. & M. College) 


Oklahoma Water & Sewage Short Course. (18th Annual 
Session.) Acting Head, Prof. Edward R. Stapley, A. & 
M. College, Stillwater, Okla. 


Jan. 20—NEw York, N. Y. (Engineering Societies Bldg.). 





A. S. M. E. Sanitation Group. (Evening Meeting’ 7:30 
P. M.) Chairman, Wm. Raisch, 227 Fulton St., New 
York. 

Jan. 20-23—-NEw York, N. Y. (Engineering Societies Bldg.) 


American Society Civil Engineers. 
ing Division Jan. 21-22). 
West 39th St., 


(Sanitary Engineer- 
Sec’y, George T. Seabury, 33 
New York, N. Y. 


Jan. 23-24—NEw York, N. Y. (Hotel McAlpin) 


New York State Sewage Works Ass’n. Sec’y, A. S. 
Bedell, State Dep’t Health, Albany, N. Y. (Joint Din- 
ner A.S.C.E. Sanitary Division and N.Y.S.S.W.A. Jan. 
23. Joint Inspection Trip Jan. 24.) 


Feb. 11—PORTLAND, ME. 
Maine Water Utilities Association. 
ing.) 


(Bi-monthly Meet- 
Secretary, Earle A. Tarr, Winthrop, Me. 


Mar. 5-6—TRENTON, N. J. (Stacy Trent Hotel) 


New Jersey Sewage Works Association. (27th Annual 
Meeting.) Sec’y, John R. Downes, Plainfield, N. J. 


Apr. 9-10—LAFAYETTE, IND. (Purdue Memorial Bldg.) 
Indiana Section A.W.W.A. Sec’y, H. G. Horstman, Supt., 
Water District, Public Service Co. of Indiana, Traction 
Terminal Bldg., Indianapolis, Ind. 


Apr. 15-17—NIAGARA FALLS, ONT. 

Canadian Section A.W.W.A. Sec’y, Dr. A. E. Berry, Di- 
Ontario Dept. of Health, Parliament Bldg., To- 
ronto, Ont. 


rector, 


Apr. 20-22—SAVANNAH, GA. 


Southeastern Section A.W.W.A. Sec’y, A. P. Rice, Su- 
pervising Engr., Reconstruction Finance Corp., Bond 


Service Div., Atlanta, Ga. 


May 7-9—WALLA WALLA, WASH. (Marcus Whitman Hotel) 
Pacific Northwest Section A.W.W.A. Sec’y, Fred Merry- 
field, Assoc. Prof. Civil Eng., Oregon State College, 


Corvallis, Ore. 





MINNEAPOLIS, MINN.--12-in. concrete pipe sanitary sewer 
installed in 1886. Found fo be in excellent condition in 
1933, after 47 years. Minneapolis has more than 35 miles 
of this old concrete pipe in its sewerage system today. 


Many long service records 
prove the durability of 


CONCRETE PIPE 


Since the inception of sewerage (water carriage), 
concrete pipe has been used for building sanitary, 
combined and storm sewers. The concrete sewer 
pipe pictured here are veterans with service records 
up to half century and more. The sewers of which 
they are a part were found on inspection to be in 
excellent condition. 


Durability records like these account for the vast 
scale on which concrete sewer pipe is in use through- 
out the world. And it is the best possible evidence 
that concrete pipe sewers, properly designed and 
constructed under the supervision of competent 
sanitary engineers, will serve your community for 
many decades with utmost economy. 


PORTLAND CEMENT ASSOCIATION 
Dept. A12-29, 33 W. Grand Ave., Chicago, Ill. 

A national organization to improve and extend the uses of con- 

crete ... through scientific research and engineering field work 


“— 


SAVANNAH, GA.— 

Concrete pipe sanita- 

ry sewer installed in 

1870; condition ex- 

cellent at inspection 
in 1927. 


Toe 
sei excellent condition in 1931 after 45 years. 
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For longer service 
from your sewage pumps 


Sewage and drainage pumps are naturally subject to 
severe wear. The result . . . usually early and frequent 
replacement of parts or complete new units. 


If you are troubled with rapid wear of your centrifugal 
pumps ... whether Morris or other design . . . consult 
the Morris engineers. They will advise you authori- 
tatively and frankly how you can get longest service from 
your pumping equipment and how you can maintain 
highest possible efficiency. 


MORRIS MACHINE WORKS. . BALDWINSVILLE, N. Y. 


MORRIS 


CENTRIFUGAL PumMPS 








NEW BOOKLET 





WRITE FOR 
BULLETIN 2450 


Quiescent Clarification defined . . . The importance of tank 


diameter .. . A new scum remover . . . Described in Bulle- 
tin 2450. Send for your copy! 


WFC INTERNATIONAL FILTER CO. 


325 W. 25TH PLACE, CHICAGO, ILL. 





WATER WorkKS & SEWERAGE, December, 1941 


MEETINGS SCHEDULED 


May 15—KENNETT SQUARE, PA. 


Pennsylvania Water Works Operators’ Ass’n. Sec’y, 
I. M. Glace, 22 South 22nd St., Harrisburg, Pa. 


(Meeting jointly with) 
Southeastern Penna. Sewage Works Operators’ Ass’n. 


Sec’y, Gordon J. Wiest, Sewerage Authority, Chester, 
Penna. 


May 15-16—ToLepo, OHIO 


Ohio Section A.W.W.A. Sec’y, Thomas R. Lathrop, 2328 
Arlington Ave., Columbus, Ohio. 


June 18-19—MINNEAPOLIS, MINN. (Nicollet Hotel) - 


Central States Sewage Works Association. (15th Annual 
Convention.) Sec’y-Treas., E. J. Beatty, 458 State Office 
Bldg., Madison, Wis. 


(Note the change in schedule of this meeting from Octo- 
ber in the past to June henceforth. This year the dates 
were purposely chosen to immediately precede the 
A.W.W.A. Convention, which is to be held in Chicago, 
June 21-25, with a day for fishing in between.) 





June 21-25—CHICAGO, ILL. (Stevens Hotel) 


American Water Works Association. (62nd Annual 
Convention.) Executive-Secretary, Harry E. Jordan, 
22 East 40th St., New York, N. Y. 











Aug. 24-26—STATE COLLEGE, PA. 


Pennsylvania Water Works Operators’ Ass’n. (Annual 
Meeting.) Sec’y, I. M. Glace, 22 South 22nd St., Harris- 
burg, Pa. 


Aug. 26-28—STATE COLLEGE, PA. 


Pennsylvania Sewage Works Operators’ Ass’n. (Annual 
Meeting.) Sec’y, Bernard S. Bush, State Dept. Health, 
Harrisburg, Pa. 





Sept. 15-18—PoLAND SPRING, ME. (Poland Spring 
House) 

New England Water Works Association. Sec’y, 

Frank J. Gifford, 613 Statler Bldg., Boston, Mass. 








Oct. 15-17—-CLEVELAND, OHIO (Hotel Statler) 
Federation Sewage Works Association. (3rd An- 
nual Convention.) Sec’y, H. W. Wisely, Urbana- 
Champaign Sanitary District, Urbana, III. 
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LITERATURE AND 
CATALOGS 


“Trench Loading Tales” is the 
title of the new 54-page booklet is- 
sued recently by the Clay Sewer Pipe 
Association in response to requests 
from engineers and designers. So- 
lutions for practically all normal 
sewer and drain trench loading 
problems are given in complete and 
conveniently tabulated form. The 
first group of tables shows the loads 
on all sizes of pipe from 6 inch to 
36 inch in accordance with the 
width of the trench and depth of 
backfill. This information is listed 
for four classifications of soil; sand 
and gravel, saturated topsoil, dry 
and wet clay. Figures given are 
based on the “Marston” formula, 
and are sufficiently accurate for 
problems of economical design. A 
second set of tables indicates the rel- 
ative supporting strengths of ‘double 
strength” and “extra strength” vit- 
rified clay sewer pipe, for various 
types of installations including con- 
crete cradles and concrete incase- 
ments. A prevalent misconception 
about these two kinds of pipe is 
clarified in the preface. “Double 
strength” pipe, which long ago lost 
its literal significance, corresponds 
to the current Federal specification 
No. SSP-361, while “extra” or 
“triple” strength pipe is of identical 
quality but 25 per cent thicker and 
capable of sustaining 100 per cent 
greater load. Further tables give 
the percentage of wheel load trans- 
mitted to one foot of pipe under 
varying conditions. Other valuable 
details on estimating pipe require- 
ments are given in the preface, 
along with several suggestions for 
preparing trench and laying pipe. 
For a copy of this booklet write to 
Clay Sewer Pipe Association, 947 
Oliver Street, Pittsburgh, Pa. 


A. C. B. Coatings for Metal were 
developed as a result of the ability 
to liquify Bakelite and to provide 
suitable rust inhibiting and dispers- 
ing substances. Prevalent theories 
of rust formation, as well as re- 
quirements for rust prevention, are 
set forth in an attractive brochure 
describing the specifications and 
characteristics of Tropical A. C. B. 
Primer and Tropical A. C. B. Finish 
Coats. The task of a primer is to 
inhibit rust action, protect the 
metal from moisture, and provide 
a smooth surface for the finish 
coat. The A. C. B. product does this 
with a thin application which as- 
sures a tough coverage, and which 
can be re-coated in 24 hours, ac- 

(Continued next page) 
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SIMPLEX 


for ACCURACY ¢ RELIABILITY 


SOUND ENGINEERING 
IN FILTRATION PLANT EQUIPMENT 








HESE factors — Accuracy, 
Reliability, Sound Engineering 
— have resulted in the past forty 
years in the installation of Simplex 
Rate of flow Controllers, Gauges, Venturi Meters in the world’s finest 
filtration plants. 


First to develop the Direct-acting Controller, the Master Control, the 
Bell-shaped Float, and the Sand Expansion Indicator, the cardinal policy 
of Simplex is to increase its usefulness to the waterworks profession by 
continued research, design and cooperative measures with both design- 
ing and operating engineers. 


SIMPLEX PLEDGES ITS ENTIRE 
FACILITIES TO MEET THE 
DIVERSE PROBLEMS OF THE 
NATIONAL EMERGENCY. 
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“Best Well Ever Installed” 
Said Clintonville, Wisconsin 


[000,000 


Gallons Daily 


EVER in its history had 

Clintonville, Wisconsin 
been able to obtain more 
than 250 gallons of water 
per minute from any of a 
number of their wells. The i 
city was growing and the _ 
need for a larger supply of water was 
becoming urgent. Layne Hydrologists 
made a survey, a contract was closed and 
the result is a well producing 1400 gallons 
per minute. or over 2,000,000 gallons per 
day. Thus again Layne has been outstand- 
ing in success where others have failed. 





Layne installed their famous gravel wall 
well—a type of installation that size for 
size and depth for depth usually doubles 
and often quadruples the amount of water 
produced from a given formation. They 
differ materially from the so called “gravel 
packed” well and are the most efficient 
known. 


Layne can develop a new, larger and 
more economical well water supply for 
you. They can do the work promptly. thus 
expediting your expansion and production 
plans. Why not ask Layne to give you 
further details. For literature, address 


LAYNE & BOWLER, INC. 
Memphis, Tenn. 


Ark. 
Va. 





cording to the manufacturers. The 
finish coat has been developed re- 
cently out of the same essential in- 
gredients as the primer but with 
modifications that give an unusual- 
ly tough and glossy surface. Pig- 
mentation in red, gray, and black 
offers a contrast to the primer color 
(Venetian Red) so that “skips” and 
service breaks can be readily ob- 
served. Because both primer and 
finish coats are composed of the 
same ingredients they have the 
same co-efficient of expansion and 
make a perfect bond. Because of 
its special properties, a gallon of 
A. C. B. coating is capable of cover- 
ing 600 sq. ft. of smooth metal. The 
coating is conspicuously long-lived. 
Repainting does not require re- 
moval of the primer to bare metal; 
if the primer is intact, another fin- 
ish coat is all that is required. 
A. C. B. coatings are used on piping, 
machinery, structural steel, and oth- 
er iron and steel surfaces. A copy 
of the brochure may be obtained 
from Tropical Paint and Oil Com- 
pany, Cleveland, Ohio. 


Volclay—as described in a new 
illustrated booklet received from 
the American Colloid Company—is 
a special kind of bentonite designed 
for stopping water losses from res- 
ervoirs, canals, or other types of 
water carriers or impounders, and 
certain types of joints. Its unique 
molecular structure enables it to 
absorb several times its own weight 
of water, and to swell to 15 times 
its dry bulk. Volclay comes in the 
form of dry powder or pallets that, 
when saturated, form a putty-like 
mass through which water cannot 
pass. The “mystery” of bentonite’s 
unusual behavior is clarified in the 
booklet. Numerous proven uses for 
Voleclay are listed. They include 
various plants, mines, and munici- 
pal systems. At Grand Coulee Dam 
this clay, grouted into voids beneath 
the dam, cut water losses from 30,- 
000 gal.~per minute to 250 gal. per 
minute. Several methods of apply- 
ing Volclay are described. In dry 
placement on earthworks approxi- 
mately 10% Volclay is mixed with 
90% earth or sand; when existing 
ground is difficult to work up, soil 
can be hauled in and either incor- 
porated with the clay by. means of 
a cement mixer or spread over a 
thin layer of Volclay and tamped. 
Draining reservoir may be avoided 
by the “sprinkle method.” Sprin- 
kled on the water surface, the clay 
sinks to the bottom, forms a gel, 
and is sucked into leaky pores and 
seams. The booklet lists several 





grades of Volclay, their prices and 
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special qualifications. For the above 
publication (Data No. 229) write to 
American Colloid Company, 363 
West Superior Street, Chicago, III. 


The “Accelo-Filter” System is 
fully described and illustrated in 
Bulletin 2415-A recently received 
from the International Filter Com- 
pany. Direct recirculation of large 
quantities of material to a rotary 
distributor and thence to a biological 
filter eliminates many of the nuis- 
ances common to filter systems. The 
essential elements of this system 
are: (1) the control well; (2) the 
rotary distributor; (3) the biologi- 
cal filter; (4) the final clarifier 
tank; and (5) the recirculation sys- 
tem. The recirculation pump is 
connected to the distributor base 
tee or distributor feed pipe; pump 
suction is from the effluent well im- 
mediately following the filter. De- 
tailed flow diagrams and layout plans 
are included in the bulletin, along 
with a complete set of sample specifi- 
cations. Minimum requirements for 
the biological filter state that it 
must have an effective depth of 
not less than six feet. Cast iron, 
valved suction lines from effluent 
well are specified. For a copy of 
Bulletin No. 2415-A address Inter- 
national Filter Co., 325 W. 25th 
Place, Chicago, Ill. 


“Quiescent Clarification” is the 
title of a new 12-page booklet just 
issued by International Filter Co., at- 
tractively printed in blue and black. 
It defines “quiescent clarification” 
as the condition existing when an 
ideal combination of the design: fac- 
tors which influence proper settling 
in a sludge removal mechanism is 
obtained. Such a _ condition is 
claimed to be characteristic of Infil- 
co Clarifiers which are described. A 
number of pictures showing actua! 
installations of large and_ small 
units are included. Mechanical 
drawings illustrate important de- 
tails. Of particular note are the 
new type of scum remover and the 
peripheral drive mechanism for the 
larger clarifiers. The new Infilco 
Hydraulic Skimmer utilizes a flat 
circular plate to establish radial 
suction currents at the surface of 
the liquid. Scum is readily drawn 
toward a hole at the center of this 
plate where it is easily removed. 
The peripheral drive, for larger 
tanks, is said to keep distortion and 
vibration at a minimum and helps 
to maintain Quiescent Conditions. 
For a copy of Bulletin 2450 write 
International Filter Co., 325 W. 25th 
Place, Chicago, III. 


“Results Produced by Aero-Fil- 
ters” is the heading on an eight 




















page bulletin on the cost and oper- 
ating results of plants using Lake- 
side Engineering Corp. sewage 
treatment systems. Elaborate tables 
show the daily activities of plants 
at several large towns, the quantity 
of raw sewage handled, climatic 
factors, operating results, and the 
power cost. Original cost of this 
type of plant is low because the 
need for oversized clarifiers and 
large circulation pumps has been 
eliminated; operating costs are low 
partially because re-circulation is 
used only during low raw sewage 
flows. An interesting photographic 
cut of the plant at Lubbock, Texas, 
shows the complete layout of their 
system. For additional information 
ask for Bulletin 109 (1941) from 
the Lakeside Engineering Corpora- 
tion, Chicago, III. 


Emergency Chlorinating Equip- 
ment is the single subject of a new 
special bulletin fresh from the 
presses and distributed by Propor- 
tioneers, Inc., of Providence, R. I. 
It deals exclusively with this com- 
pany’s readily portable feeding 
units and features the Portable 
Dual Drive Chlor-O-Feeders, stress- 
ing their advantages in various 
applications. This rugged piece of 
emergency and standby equipment 
has been designed for large capaci- 
ties as well as small—for instance, 
it can inject more than 100 lbs. of 
chlorine per day directly into mains 
carrying pressures as high as 175 
pounds. In this heavy duty the 
Dual Drive feeder operates without 
auxiliary equipment or _ booster 
pumping. It is small and light 
enough to be placed in the rear of 
a car and rushed to any emergency. 
The applications stressed are (1) 
for field chlorinaton of new main 
extensions, main breaks, reservoirs, 
ete. (2) To serve as standby units 
in pumping stations or for supple- 
menting gas  chlorinators. (3) 
Emergency feeding of any water or 
sewage works chemicals. At this 
particular time the new bulletin 
“Emergéncy Chlorinating Equip- 
ment” ‘is worth writing for. Re- 
quest a copy from “Proportion- 
eers,” Inc., 9 Codding St., Provi- 
dence, R. I. 


Zeolite Softeners—by Graver— 
are subject of a new bulletin from 
Graver Tank & Mfg. Co., which is 
fresh from the presses. The bulle- 
tin announces that “Graver” is not 
a new name in water treatment and 
conditioning, since this company 
can boast a 30-year experience in 
the design and manufacture of wa- 
ter conditioning equipment. It 
then proceeds to describe the 6 








types of Zeolite (both natural and 
synthetic). supplied by Graver and 
the pressure type Graver Softeners 
manufactured by this company and 
improved over the period of years 
which it has served industry more 
than the municipal field. 
“Gracohi,” the specially selected 
green sand Zeolite has an excep- 
tional base exchange capacity of 
5,500 grains per cubic foot (85 lbs.). 
The synthetic ‘“Gracolite” has a ca- 
pacity of 10,000 grains per cu. ft. 


(50 lbs.). “Grahycarb” is a special 
carbonaceous zeolite, especially 
suitable for removing hardness 
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and/or iron. It may be regenerat- 
ed with salt or with sulphuric acid 
as the case may justify. Its capac- 
ity when salt regenerated is 6,300 
grains per cu. ft. (45 lbs.). It is 
recommended and featured as the 
most highly flexible zeolite for soft- 
ening and iron removal under any 
pH conditions between 2. and 9.5. 
“Grahygen,” also an acid zeolite, 
has a capacity of 10,000 grains to 
15,000 grains per cu. ft. (36 lbs.). 
“Grabasic” is the new zeolite regen- 
erated with soda ash. It is used in 
series with the acid zeolites for the 
purpose of converting the acids in 











Assured with REILLY Pipe Coatings 


@ The protection to water, gas and oil pipe lines provided by 
REILLY PRIMER AND PIPE ENAMEL has been proved in 








COAL TAR: 
PRODUCTS 
en 

















thousands of miles of installations, many of 
which have been in service over extended 
periods of years. These coatings, applied 
inside and outside of large mains and con- 
duits, effectually prevent tuberculation, rust 
and corrosion. They are easily applied and 
safely withstand temperature changes. 
Smaller pipes when placed underground, 
or when exposed to moisture and destruc- 
tive gases need these coatings also. Write 
for literature. : 


REILLY TAR & CHEMICAL CORPORATION 


4 
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FLANGED PIPE 


SPECIAL CASTINGS 


SPIGOT SPECIALS 


FLEXIBLE JOINT PIPE 


BELL & SPIGOT PIPE 


SHORT BODY BELL & 





Large stock enables 
us to make prompt 
shipments. 


84” pipe—Spring Lake, N. J. 








CAST IRON PIPE 








Warren Foundry & Pipe Corp. 


1l Broadway, New York 
Warren Pipe Company of Mass., Inc. 


Which Primary Element? 
VENTURI TUBE, FLUME, WEIR, 
ORIFICE, OR NOZZLE 





SIZES 2” TO 84” 


75 Federal St., Boston 





The primary element for your metering applica- 
tion should be selected not arbitrarily but by the 
requirements to be fulfilled and by the economic 
considerations entering into the installation. 


Sewage and sludge are often, though not always, 
measured by Venturi Tubes, Flumes, or Weirs. 


Water may be satisfactorily measured by any 
type of primary element. Factors such as the 
cost of pumping, the pressure and the size of 
pipe or channel usually dictate the device used. 


Steam is usually measured by the Bailey Orifice 
or Flow Nozzle. 

Bailey Meter Company holds no brief for any 
particular primary element, its only interest is 
in making sure that the user secures the highest 
accuracy and reliability at the lowest expense. 


Detailed information on the advantages of various types 
of primary elements furnished on request. 
MU-18 


BAILEY METER COMPANY 


1072 IVANHOE RD., CLEVELAND, O. 
Bailey Meter Company Limited, Montreal, Canada 
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effluents from acid zeolites to car- 
bon-dioxide and essentially distilled 
water. An illuminating series of 6 
flow sheets reveal the several types 
of softening arrangements with salt 
regenerated and acid regenerated 
zeolites, alone or combinations of 
both, to produce waters of various 
characteristics, including a product 
comparable to distilled water. 


Amongst the equipment units de- 
scribed and pictured is the featured 
Graver False Bottom which insures 
efficient distribution of regenerative 
liquors and uniformity of back 
wash as well as filtration. For a 
copy of “Graver Zeolite Water Soft- 
eners” (Form 307) write Graver 
Tank and Mfg. Co., Inc., East Chi- 
cago, Indiana. 


Close-Coupled Centrifugal Pumps 
by Gardner-Denver are described in 
their illustrated and diagrammed 
bulletin No. A-202. This type of 
pump is used in many sewage dis- 
posal plants, irrigation systems, 
mines, and power plants. Especial- 
ly adapted for conditions where 
space is at a premium, the pump 
and motor form a compact unit 
which can be installed in any posi- 
tion. The bulletin contains two 
pages of tables showing the proper 
type and size of pump for any com- 
bination of clear-water total head 
and g.p.m. Specifications for the 
pumps call for cast bronze, side suc- 
tion, single stage impellers. Casing 
and adapter are of close grained 
cast iron. Beside the standard con- 
struction, these pumps can be fur- 
nished with bronze, iron or ni-resist 
as the material for all parts coming 
in contact with the liquid. For a 
copy write to Gardner-Denver Com- 
pany, Quincy, Illinois. 


“Bulk-Flo” Conveyors for han- 
dling loose materials are completely 
described and exvlained in Book No. 
1975 published by Link-Belt Com- 
pany, manufacturers of all types of 
elevating and conveying equipment. 
In this recent 24-page pamphlet, 
Link-Belt emphasizes the simplicity 
and fool-proof character of the new 
item of equipment, which is de- 
signed for continuous conveying of 
all kinds of granular, crushed, 
ground and pulverized material. A 
list of common materials handled 
efficiently by Bulk-Flo fills an en- 
tire page and includes such items 
as silica sand, crushed sulphur and 
copper sulphate. Tables show the 
numerous weight capacities that are 
available, the types and sizes of cas- 
ings, and the flight depths and 
widths. The conveyor operates at 
any speed from 10 to 80 f.p.m. It 
is self-feeding, self-discharging and 














self-cleaning, and may be adapted 
to any plane of operation. The 
pamphlet is excellently illustrated 
by photographs and drawings. For 
a copy write to Link-Belt Company 
at 307 North Michigan Avenue, Chi- 
cago, Ill. 


“Fyrite” CO, Indicators, as de- 
scribed in a bulletin of the Bach- 
arach Industrial Instrument Co., 
will interest sewage plant.engineers 
as a ready means of detecting those 
changes in the carbon dioxide in 
digester gas, which indicate corre- 
sponding changes of digester beha- 
vior and call for corrective meas- 
ures such as reduced loading or 
pH adjustments. The indicator is 
simple in design and use, requiring 
no skill or technical knowledge to 
get an accurate CO, analysis. It is 
furnished with a rubber hose and 
aspirator bulb used to fill the in- 
strument gas chamber, but detached 
before taking the CO, reading. For 
the four page illustrated bulletin 
(No. 337) address Bacharach In- 
dustrial Instrument Co., 7000 Ben- 
nett Street, Pittsburgh, Pa. 


Allis-Chalmers Centrifugals are 
featured in a profusely illustrated 
8-page bulletin. The “electrifugal,”’ 
or all-in-one Allis-Chalmers pump 
unit, is capable of handling 15 to 
1600 g.p.m. at heads up to 500 ft. 
The motor is constructed as an in- 
tegral part of the pump, the whole 
forming a complete and efficient 
unit. Among the distinctive fea- 
tures mentioned in the bulletin are 
the splash-proof design of the mo- 
tor, the modern appearance of the 
unit, and the low operating cost. 
Pumps are available in 173 stand- 
ard sizes with inlet and discharge 
openings varying from 114 in. x 144 
in. to 6 in. x 5 in., and motors rang- 
ing from 34 to 25 h.p. For a copy 
of this bulletin (B-6059) write to 
Allis-Chalmers, Milwaukee, Wis- 
consin. 


Installation of Transite Sewer 
Pipe is thoroughly explained and 
illustrated in a manual (DS Series 
342) recently received from Johns- 
Manville Company. The feasibility 
and economy of transite material 
for sewer lines is discussed in the 
early part of the booklet, with a 
short description of the material 
processing from asbestos fibre and 
cement. The installation story of 
transite sewer pipe starts properly 
with its shipment from the factory 
and ends with the backfilling of the 
trench, and during the interim in- 
cludes all facts relative to the han- 
dling, laying, and coupling of the 
pipe. Transite pipe is of light 
weight—12 in. Class 1 pipe weigh- 


ing about 20 lbs. per lin. ft.—and 
is therefore furnished in relatively 
long lengths. 

Complete information about 
lengths, weights, and supporting 
strengths of transite pipe are given 
in a series of appendices at the end 
of the book, along with data on 
coupling and joining material. For 
a copy of the installation manual 
write to Johns-Manville, 22 East 
40th St., New York, N. Y. 


Deaeration of Boiler Feed and 
Process Water to prevent corrosion 
is explained in the new 36-page 
Cochrane Catalogue No. 3005. A 
comprehensive treatment of the 
four types of Cochrane deaerators 
is illustrated by photographs of 
units in operation. Line diagrams 
and cross-sectional photographs 
further clarify the operating fea- 
tures of the deaerators. One sec- 
tion explains metering deaerators 
equipped with V-notch recorders 
and electrical systems for record- 
ing flow at a distance. Details of 
accessory equipment are included, 
with drawings to show their impor 
tance in maintaining trouble-free 
operation of the plant. For a copy 
write to Cochrane Corp., Philadel- 
phia, Pa. 


Electric Control Equipment for 
isolated water-pumping stations is 
presented in an attractively illus- 
trated booklet from General Elec- 
tric. The first section, dealing with 
the problem of getting power to the 
pumping station, illustrates and 
describes such items as_ pole- 
mounted transformers, lightning ar- 
resters, and gang operating cut- 
outs. Another section is devoted to 
pumping station equipment, includ- 
ing motors and control panels, and 
a third to the explanation of auto- 
matic devices and auxiliary equip- 
ment. Useful data on motor wiring, 
motor and pump testing, conversion 
ratios and electric heater capacities 
are conveniently tabulated on the 
final pages. In requesting the cata- 
logue refer to number GEA-3496, 
from General Electric, Schenectady. 
N. Y. 


Weir Meters, Float and Cable 
Operated, .are featured in a four- 
page illustrated bulletin recently 
received from the Foxboro Com- 
pany. Common applications for the 
instrument are in stream pollution 
surveys, inter-city billing for dis- 
trict treatment plants, total influ- 
ent measurement on grit chamber 
outlet, and treated effluent meas- 
urement on plant outfall lines. 
Diagrammatic photographs are used 
to clarify construction details. A 

(Continued next page) 
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ROSS 


ALTITUDE VALVES 
for 

Control of elevation and 
heads into and out of 
tanks, basins and_ reser- 
voirs. 

1. Single acting. 

2. Double acting. 

3. Combination assembly 
for three or more auto- 
matic operations. 
























COMBINATION VALVE 
Combination dutomatic 

control both _ directions 

through the valve. 

A self-contained unit, with 

three or more automatic 

controls. 








REMOTE CONTROL 
VALVE 


Electric remote control— 
solenoid or motor can be 
furnished. 

Adapted for use as fri- 
mary or secondary control 
on any of the hydraulically 
controlled or operated 
valves. 
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ROSS VALVEM 
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Tightening water line joints that leak may 
be easy, but the preliminaries are apt to be 
bothersome and expensive @ Tegul-MINER- 
ALEAD makes joints tight and keeps them 
that way ®@ Even that unavoidable initial 
leakage seals almost at once when you use 
this sulphur-base compound @ Write for in- 
formation about 7-M’s further advantages 
and economies. 


The ATLAS 
Products Com- 


Address 
MINERAL 


pany of Pennsylvania, Mertz- 
town, Pa. 











A simple but effective 
method of cleaning sand 
filters with ESOTOO*— 
tested and proved success- 
ful in actual operation—is 
fully explained in new 
bulletin ‘‘A Method of 
Cleaning Filter Beds with 
Sulfur Dioxide.”’ 

Isn’t it worth your con- 
sideration? Write today. 










***ESOTOO” is Virginia’s 
Trade Name for Liquid 
Sulfur Dioxide. 





WaTeR Works & SEWERAGE, December, 1 





micrometer adjustment screw per- 
mits quick and exact zeroing after 
the installation is completed. Other 
‘Foxboro float-and-cable instruments 
and automatic control mechanisms 
are listed briefly, references being 
made to available bulletins which 
describe them in full detail. For in- 
formation on the weir meter ask for 
Bulletin A-298, from the Foxboro 


: ‘Company, Foxboro, Mass. 


“Emergency Equipment for Steril- 


“lization and Its Application,” a re- 





printed paper presented by H. N. 
| Armbrust to the Defense Training 
‘School for Water Work Operators 
in Maine, deals with an increasingly 
vital problem of water works pro- 
tection. As prerequisites for emer- 
gency sterilization equipment Mr. 
Armbrust lists dependability, adapt- 
ability, portability, simplicity of 
operation, and moderate price. 
Elaborating on each of these re- 
quirements he strongly advises 
against make-shift equipment, as 
undependable when time is pre- 
cious. Features of “Proportioneers” 
three types of Chlor-o-Feeder are 
described, and examples of their 
use during peace-time emergencies 
are given. Copies of this interest- 
ing paper have been re-printed in 
pamphlet form and can be obtained 
by addressing Proportioneers Incor- 
porated, 9 Codding Street, Provi- 
dence, R. I. 


Fundamentals of Feed Water 
Chemistry are discussed by Coch- 
rane engineers in a new 12-page 
manual (Publ. 3006). Three alterna- 
tive forms of reporting water analy- 
sis are explained: (1) the ionic 
form, in which metals and.acid rad- 
icals are listed as they are de- 
termined in the laboratory; (2) the 
combined form, showing the normal 
combinations of these metals and 
acid radicals into the substances 
found in boiler scale; and (3) the 
ionic form with equivalents, which 
retains the .accuracy of the first 
method but provides a facile means 
of converting the data into the com- 
mon substances reported in method 
2. Two pages of the substances fre- 
quently appearing in water soften- 
ing problems are listed, with their 
chemical formulae, molecular and 
equivalent weights. A final section 
gives a tabulation of the chemical 
reactions most frequently referred 
to in the treatment of feed water. 
For a copy write to Cochrane Cor- 
poration, Philadelphia, Pa. 


Milton Roy Pumps has lately pub- 
lished a 16-page illustrated cata- 
logue describing its equipment for 
pumping chemicals in precisely con- 
trolled quantities. Pumps shown in- 
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clude one model adjustable to as 
little as one pint per hour and an- 
other with a capacity adjustable 
from 0 to 2000 gallons per hour. 
Among the outstanding features is 
an improved vernier dial stroke ad- 
justment mechanism which regu- 
lates the plunger stroke to within 
one -five-hundredth of the stroke 
length while the pump is running. 
Charts show the sizes of equipment 
available for various capacities and 
maximum pressures. For a copy of 
Catalogue No. 941 write to Milton 
Roy Pumps, 1300 East Mermaid 
Avenue, Chestnut Hill, Philadel- 
phia, Pa. 

Pipe Cleaning Service is avail- 
able for practically any size of water 
line according to a late four-page 
illustrated leaflet from Pittsburgh 
Pipe Cleaner Co. For 6 inch to 40 
inch water mains the “hydraulic 
method” is said to be both practical 
and economical, cleaning hundreds of 
feet in a day with only slight dis- 
turbance of inside coatings. Water 
pressure forces the cleaning instru- 
ment along the line, scraping the 
walls of the pipe as it travels, and 
sludge and scrapings are discharged 
through an opening at the other end 
of the main. The “manual method” 
is advocated for water pipe and serv- 
ice lines as small in diameter as *% 
inch O.D. For this job a machine 
rotates strong flexible spring-steel 
cables to which cutting tools are at- 
tached. The leaflet states that such 
manual cleaning will often smooth 
over the interior pipe surface and 
actually protect pipe that has begun 
to pit. For a copy of this leaflet 
write to Pittsburgh Pipe Cleaner Co., 
1016 Suismon Street, Pittsburgh, Pa. 


Worthington DD Diesel Engines 
are comprehensively presented in an 
eight-page illustrated brochure fea- 
turing details of construction. A 
four-cycle engine, fitted with trunk 
pistons and using a direct full-injec- 
tion system, the unit posesses a com- 
pactness and simplicity in design. 
Each engine part is painstakingly 
described in the text. Both frame 
and base are of cast iron and are 
joined by closely spaced rows of 
studs to prevent oil leakage. A spe- 
cial alloy of nickel iron is employed 
for the cylinder head, which is seated 
pressure-tight on the cylinder liner 
without a gasket. Exhaust manifold 
is thoroughly water-jacketed and is 
supported by the frame rather than 
by heads. Other special features are 
shown on a large cross-section draw- 
ing of the engine. For a copy of 
this DD Diesel bulletin (No. S-500- 
B38A) write to Worthington Pump 
and Machinery Corp., Harrison, N. J. 











EQUIPMENT 
NEWS 


New Schramm Compressor 


@ The Schramm Model No. 50 Com- 
pressor just recently put into produc- 
tion is a small, compact unit incor- 
porating all the fine workmanship and 
material found in.the larger size 
Schramm Compressors, including me- 





Saher projects, are 

ve in supplying 
potable water to our boys wher- 
ever they are serving "Old Glory." 














chanical intake valve, long life dis- 
charge valves and multi-cylinder con- 
struction. " 

This new design has four cylinder 
“V” type construction that does not 
require a cooling unit or running water. 
The cylinder arrangement makes it an 
extremely compact and serviceable unit. 

Built in many different mountings, 
either “V” Belt or Direct Motor Drive, 
on air receiver base or over-head tank, 
it is suitable for pressures up to 200 
lbs. and can be operated at full speeds 
or reduced speeds, for minimum or 
maximum requirements. 

It is offered as the ideal compressor 
for drillings, spraying, riveting, sand- 





blasting, inflating tires and numerous Take the dread and x The removal of a me- 
. : delay out of meter ter from the Ford Yoke 

other yo where compressed air changing. Let Ford Zs. reaching € yppces btm 
” ae s a . Yokes help you take ia piping physically con- 
Being lightweight, compact, and free better care of your . Ff nected and electrical- 


of vibration, it can be bolted to any water meters. ly bonded. 
level foundation. oo 

For descriptive bulletin write 
Schramm, Inc., Westchester, Pa. 


The Blake Combination 
Sewer Locator 
Can Also Be Used for Water Pipes 


@ For many years underground water 
and gas pipes have been located by 
placing them in circuit with an electric The Straight Line Yoke is made both with and without 
current and picking up induction with a valve. Shown above is the plain type with union hav- 
a receiving coil and ear phones. This ing male thread ewivel for screwing into service valve. 
of course could not be applied to non- This makes a most satisfactory setting for basements and 
conducting sewer lines for shallow curb installations. Free samples are available. 


Now a sewer locator has been de- WRITE FOR CATALOG. 


veloped by an ex-employe of. North 

Adams, Mass. It is known as the Blake FoR p i) ETER c 0X C Hf] 

Sewer Locator. It consists essentially ae 

of a sealed three inch bakelite tube SETTING AND TESTING EQUIPMENT FOR WATER METERS 
five inches long containing a transmit- 
ter, flashlight battery and switch, and WABASH, INDIANA 


is pushed into the sewer to the ob- 
struction, or any desired distance with 


(Continued next page) 
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purification. 


SEWAGE GAS 
IS UTILIZED / 


If you are making use of sewage gas 
in your plant you should protect your 
valuable equipment 
damage. 


against 


Let 


OTHER CONNELLY PRODUCTS 


Connelly Manometer or U-Gauge. Made 
for portable or stationary use. 
of unbreakable plastic. 
—accurate—dependable. Write for bul- 
letin No. 401-B-1 describing the com- 
plete line. 

Connelly H2S Tester. 
strument for testing giving a permanent 
record for future reference. Convenient 
—dependable. Write for illustrated bul- 
letin. 


CONSULT 


Connelly Engineers about your purifica- 


tion problems. No cost or obligation. 


CONNELLY 


IRON SPONCE & COVERNOR CO 


CHICACO tLk -ELIZABETH MO) 


sulphur 
This costly damage is being 
eliminated in leading plants thruout the 
country by the Connelly method of gas 
Connelly engineers 
show you how this danger can be 
stopped — easily — quickly — eco- 
nomically. 


Tubes 
Sturdily built 


An accurate in- 








See pages 56 and 57 of 
our new 96-page catalog 
for information on these 


STANDARD 
COLD WATER 
FLOAT VALVES 





Furnished in sizes 1%” to 2” 
bronze, screwed ends, these Float 
Valves are recommended for cold 
water service where minimum inlet 
pressure is not less than 10 pounds 
per square inch. 


Valves may be arranged with 
remote pilot control valve in lieu 
of integral lid pilot valve as shown; 
also, to function on differential 
water levels—that is, to close at 
desired full-tank level, but not re- 
open against influent pressure until 
the tank level lowers to a pre- 
determined depth. 


GOLDEN-ANDERSON 
VALVE SPECIALTY CO. 
Fulton Building 





Pittsburgh, Pa. 





rods or steel snake and its location 
then found on the surface with coil and 
phones, as in pipe finding. Depth can 
also be told and though not usually 
wanted it is sometimes necessary to 
know depth to avoid interference by 
new structures. 

The receiving coils are about 18 
inches square, wound with wire and 
connected with phones and yielding 
sound about as loud and somewhat like 
the purring of a cat, sufficiently audi- 
ble under favorable conditions, but 
when there are noises from traffic, wind 
and other sources, or the pipe is quite 
deep it is often impossible to hear dis- 
tinctly enough to do reliable work, and 
this fact led to designing a small coil 
containing an amplifier which gives 
signals loud enough to be plainly heard 
in the most noisy places. 

The amplifying coil was designed for 
locating sewers, but by a simple shift 
made in five seconds it becomes equally 
efficient for finding metal pipes, and is 
now used for both purposes. 

For a_ descriptive leaflet write 
Frank N. Blake (Inventor and Manu- 
facturer), North Adams, Mass. 


Mobile Ozone Water Purifier 


@ A completely automatic, self-con- 
tained water purification plant has 
been developed by the Technicraft En- 
gineering Co. of Los Angeles. The unit, 
known as the “Sterozone,” was designed 
for use in army camps and for use of 
troops on maneuvers, but has wide in- 
dustrial and municipal applications. 

The Sterozone unit has a rated ca- 
pacity up to 9,000 gallons per hour and 
automatic parallel operation of units 
can be made to supply larger require- 
ments. 















>. “er 
See eae ante ee 
Sr. kero 





Raw water is pumped from the 
source through a filter to remove sus- 
pended matter and then passed to an 
absorber chamber where ozone, gener- 
ated by a high frequency silent electric 
discharge, oxidizes the bacterial con- 
tamination and delivers pure, sparkling 
fresh water that has no taste or odor. 
There is no danger of overtreatment 
which may result in an unpleasant 
taste that may force troops to prefer 
untreated, contaminated water. 

Power is supplied from an automatic 
gasoline-engine driven 10 KVA, 220 V, 
3-phase power plant. This unit is self- 
starting and self-regulating. The only 
attention required is lubrication and 
fueling. All mechanism is driven by a 





(Continued next page) 
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PITTSBURGH-DES MOINES 











Spherical or bullet types for efficient 
storage of digester gas under pressure 
in sewage treatment plants. Any size— 
any metal—designed to meet your 
specific requirements. An experienced 
P-DM engineer will gladly consult with 
you, without obligation. 


PITTSBURGH - DES MOINES 
STEEL COMPANY 


Pittsburgh, Pa. ... 
Des Moines, Ia. . 


3418 Neville Island 
919 Tuttle Street 





on AER-O-MIX 
for your SEWAGE or WATER TREAT- 
MENT APPLICATION. 


VOGT MFG. CO. 


i Yete)-1te]-) ha ae) 
P.O. Box 1122 Louisville, Ky. 


for information 


va mana | 






































CLOGGED 
PIPES 


Made Good as New 


THE NATIONAL METHOD OF 
WATER MAIN CLEANING makes 
your old pipe practically as good 
as new. Every department is sub- 
ject to loss through the ravages of 
time upon its distribution system. 
The cleaning out of this foreign 
matter inevitably leads to in- 
creased pressure and fluw, im- 
proved health conditions, and 
lowered operating costs. 


Our illustrated Booklet, “The 
Cleaning of Water Mains,” 
will be sent upon request. 


NATIONAL WATER MAIN 
CLEANING CO. 
30 Church Street, New York, N. Y. 


BRANCH ADDRESSES 

205 West Wacker Drive, Chicago, Ill. 
115 Peterboro S8t., Boston, Mass. 

910 William Oliver Bidg., Atlanta, Ga. 
7103 Dale Avé., St. Louis, Missouri 
208 E. Forsyth St., Jacksonville, Fla. 
8812 Castellar St., Omaha, Nebraska 
501 Howard St., San Francisco, Calif. 
2628 Union Ave., Montreal. Canada 














‘LEADITE ) 


\ eaten ae ES TE Lb 
The Pioneer Self-Caulking Material for C.1. Pipe 


THE LEADITE COMPANY 


Girard Trust Co. Blidg., Philadelphia, Pa. 


—__ 


‘No Ca ulkins’) 








5 h.p., 220 V., 3-phase electric motor 
on which is direct mounted the treated 
water supply pump and coupling. Con- 
nected to the other end is the raw water 
supply pump. Also driven from the 
motor shaft by V-belt are the compres- 
sor, cooling water circulating pump and 
the evaporative cooler. All of these 
mechanical elements are mounted in a 
separate power chassis, vibration-in- 
sulated from the rest of the unit on a 
three-point rubber suspension, and car- 
ried on ball-bearing rollers for ease of 
inspection and removal for lubrication 
or maintenance. 

Ozone is generated by the silent blue 
electric discharge between aluminum 
plates maintained at 13,000 volts by a 
2.0 KVA transformer. Ozonized air is 
injected directly into the absorber 
through which it flows counter-current 
to the water in four separate stages. 
Diffusion, injection, turbulation and 
scrubbing obtain highly efficient ab- 
sorption of the ozone. From the absor- 
ber the treated water passes directly 
through the supply pump, at a pressure 
equivalent to a 50-foot head. 

Operation of the unit is fully auto- 
matic. A small synchronous electric 
motor drives time-dials which control 
the cycle and periodically reverse the 
raw water filters and the air dehydra- 
tors. The filter out of service is back- 
washed and the dehydrator out of serv- 
ice is electrically regenerated. 

Complete information and specifica- 
tions of the “Sterozone” unit are avail- 
able from the Technicraft Engineering 
Co., 5610 S. Soto St., Los Angeles, 
Calif. 


Dow Plastic Tubing Offered 


as Substitute for Copper 


© With the pinch being felt in copper 
tubing the Dow Chemical Co. of Mid- 
land, Michigan, have at a _ strategic 
time put on the market a flexible 
tubing of the semi-transparent plastic 
known as Saran which is being offered 
as a substitute for the hard-to-get cop- 
per tubing. 

Saran Tubing, developed through 
several years of research, is charac- 
terized by unusual toughness and re- 
sistance to corrosive liquids—in fact is 
not subject to corrosion at a'l. It is 
easily manipulated and is light in 
weight. It is jointed with Parker 
Standard Tube Couplings or S.A.E. 
and other flare type fittings. Tests 
with Saran Tubing, jointed with type 
“B” Parker Couplings, withstood pres- 
sures up to 1500 lbs. per sq. in. with- 
out rupture or leaks developing. In 
a severe fatigue test Saran Tubing 
was flexed through an angle of 15 
degrees for 2,500,000 complete cycles 
without failure, as compared to failure 
of the same diameter copper tubing 
after 500 flexing cycles. Thus Saran 
Tubing is proven to withstand vibra- 
tion and pressures to a remarkable 
degree. The only spot in which Saran 
is not superior to metal tubings is for 
high temperature service which some- 
what softens this plastic. 


(Continued next page) 








@ Dresser’s Adjustable Repair 
Sleeve, Style 82, fixes breaks, holes 
and splits in straight runs of cast 
iron pipe—quickly, easily and per- 
manently—without service interrup- 
tions. Encloses defective pipe in 
pressure-tight chamber. And it’s ad- 
justable—fits varying pipe diameters. 
Low in cost, simple, speedy, easy to 
use. Send for Bulletin 4111D. 








Dresser Manufacturing Company 


PA. 


BRADFORD, 











BIG METERS 
ror BIG JOBS... 


PITTSBURGH 














Re ig 
ae 


Installation of Large Capacity 


Arctic-Tropic Disc Meters 
—_ 


In any industrial plant the amount 
of water used runs into surprisingly 
large figures. Unless this consumption 
is accurately metered, there will be 
an appreciable loss in revenue from 
this important type of consumer. 

Pittsburgh Large Capacity Meters 
are made in Disc, Current and Com- 
pound types. All are accurate and thor- 
oughly dependable. From this com- 
plete line the proper type and size for 
any particular job may be selected. 


PITTSBURGH EQUITABLE METER CO. 
400 LEXINGTON AVE. PITTSBURGH, PA. 
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“Sewer Hog” 


Turbine’s New Patented 
Catch Basin Cleaner elimi- 
nates old fashion Catch Basin 
Spoons. 





Simple, inexpensive; pays for 
itself every time used. 
TURBINE SEWER MACH. CO. 


5210 W. State St., Milwaukee 
276 Lafayette St. New York, N. Y. 





For the present Dow’s Saran Tubing 
is only available in sizes with outside 
diameters of % to 5/16 inches in- 
clusive, and wall thicknesses varying 
from 0.03 to 0.062 inches. It may be 
jointed with brass fittings to give a 
Saran plastic tubing system wherein 
there is no contact between the metal 
fitting and the liquid being conveyed. 

For further details concerning this 
new flexible plastic tubing, which is 
already finding a multiplicity of appli- 
cations in the industrial field, write the 
Dow Chemical Co., Midland, Mich. 


Interesting Squeegee 
Type Pump 


@ An interesting and novel pump, 
especially designed for pumping cor- 
rosive liquids, was shown for the first 
time at the recent Chemical Exposition 
in New York City. Because of its con- 
struction it has been named the Squee- 
gee Pump. 











\ 
; j 
Reg. U. S. Pat. Off. 


PACKING 


Long service records on pumps and 
valves in water supply and sewage 
pumping stations all over the coun- 
try testify to the exceptionally satis- 
factory service assured by PALCO*. 
Thoroughly lubricated in every 
strand before braiding. Free work- 
ing sample on request. 


GREENE, TWEED & CO. 


Manufacturers of PALMETTO* and other 
self-lubricating packings 
*Reg. U.S. Pat. Off. 


Bronx Bivd. at 238th St., New York City 











Complete Sewer 


Cleaning Equipment 


k pment 


W. HL. STEWART 





it 
SINGLE 
STAGE 

















The new pump manufactured by the 


Downingtown Manufacturing Co. (Hu- | 


ber Pump Division) of Downingtown, 
Pa., consists essentially of a rubber 
tube with a discharge valve and a 
roller which begins at the inlet end and 
flattens the tubing as it travels to the 
discharge end. Thus the liquid or gas 
is squeezed through and past the ball 
check valve into the transporting line, 
tank, vat, etc. Thus the name “Squee- 


gee” has been given the new pump | 
| centered in the bell, pouring the com- 


which comes in single or multiple stage 
units. : 

Of note™*is the fact that only the 
rubber U-tube is in contact with the 
liquid or gas being pumped. There 
are no moving parts in contact with 
the materials pumped and no stuffing 
boxes or intake valve is required. 
Matevials of almost any consistency 
can be pumped, from dense slurries to 
thinnest of gases. 

Without benefit of a series of illus- 
trations revealing the complete stroking 
cycle of the rubber tube it is difficult 
to describe this Downingtown-Huber 
“Squeegee Pump.” However, the pic- 
ture available reveals that the rubber 
U-tube is enclosed in a metal casing. 
On the center drive shaft is keyed an 
off-center rotor and eccentric which 
rotates within the so-called rocking 
compressor ring. This last element 
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does not rotate, but rather squeezes the 
tube in a progression of “pinches” 
against the metal tube channel walls 
from inlet to outlet. As the squeezing 
ring backs off progressively from the 
tubing suction is created (as with a 
<queezed and released bulb) to suck in 
mcre liquid or gas from the source of 
supply. Thus no foot or inlet valve is 
required. 

As to capacities, the smallest units 
deliver anything from drops to 6 gals. 
per hour, with lifts of as much as 25 
ft. and discharge heads up to 25 Ibs. 
per sq. in. There are 6 standard sizes 
of single stage units delivering up to 
50 gals. per min. against discharge 
heads up to 50 lbs. per sq. ft. The 
larger two-stage units deliver up to 
100 gals. per min. under like condi- 
tions of suction and head. The smallest 
unit is a mere handful of pump, con- 
structed of plastic and weighing but’ 
1 pound. It is stated that slippage is 
so slight in these pumps that they may 


_ be used in chemical proportioning, the 
| output being varied through speed con- 





trol. 

The reader will find the illustrated 
folder on the new “Squeegee Pump” 
interesting and readily understandable 
through picturized action of the com- 
pressor ring on the rubber pump tube. 
For a copy write Downingtown Mfg. 
Co. (Huber Pump Div.) Downing- 
town, Pa. 


Keystone Sewer Joint 
Compounds 


@ Two sewer joint compounds, hot 
pouring and cold troweling types, have 
been announced by Keystone Asphalt 
Products Co. of Chicago. 

The hot pouring compound presents 
a mixture of petroleum asphalt and 
finely ground mineral filler in a ratio 
designed to retain flexibility in cold 
weather, but to prevent softening to 
the flow point in hot weather. It may 
be applied by any of the common meth- 
ods used to join pipe sections horizon- 
tally. Two sections may be jointed 
before lowering to a horizontal posi- 
tion by placing the pipe vertically, one 
section on top of the other with spigot 


pound and allowing to stand until 
solidified. 

A heavy but easily stripped card- 
board container replaces the conven- 
tional steel drum for packaging the 
hot pouring compound in 200-pound 
units. The package is sufficiently small 
to permit its full use in the average 
melting pot, eliminating all possibility 
of obtaining an improper mix between 
asphalt and filler. 

The cold troweling compound, desig- 
nated Keystone Plastic Sewer Joint 
Compound, is designed to prevent in- 
filtration of water into concrete and 
vitrified sewer pipes, and to remain 
sufficiently plastic so as to take up any 
natural pipe settlement. Available for 
instant use and quickly applied, it is 
particularly suited for smaller jobs 

(Continued next page) 














Cutaway view of 6” CIP Belimaster 
Joint. Bell end of pipe is of simple 
design to accommodate the Joint. 


@ When the going really gets tough— 
that’s when you'll fully appreciate the ad- 
vantages of the new Dresser Bellmaster 
Joint, Style 85, for joining CIP lines. 
Comes completely assembled, can be in- 
stalled in from 2 to 5 minutes by an ordi- 
nary workman using only a wrench. Bell- 
master fits inside bell. Stays permanently 
tight, offers complete protection against 
corrosion. Resilient gasket protects 
against pipe, movement, expansion and 
contraction. Write today for a free sample 
Bellmaster! 


Dresser Manufacturing Company 
BRADFORD, PA. 



























ONE POUND does the work 
of four pounds of lead. Much 
easier to use than lead and 
requires no caulking. 


HYDRO.-TITE joints are 
strong, very flexible 
and tight. 


Write for our free 
trial offer. 


HYDRAULIC DEVELOPMENT 
CORPORATION 


nem en6cs Gert -s CMmUnNCH STREET. NEW YORK 
GRPGRAL OFNGES 468 WORKS - WIST MEDFORD STATION 
SO6CTOM, MAS 


OVER 25 YEARS WITHOUT A FAILURE 








where a melting pot for a hot pouring 
compound is not practical. Packed in 
200-pound containers, it is also adapt- 
able as a caulking compound for roof 
construction and other building work 
where a water-proof sealing compound 
is required. 

For literature and further details 
write Keystone Asphalt Products Co., 
43 Ohio St., Chicago, III. 


Special Black-Out Paint 


@ A black-out paint for use in darken- 
ing windows and skylights of industrial 
and commercial properties where it 
would be impractical to extinguish 
lights at the sound of an air-raid warn- 
ing, has been announced by American- 
Marietta Co. of Chicago. 

The new paint is being marketed in 
1 and 5 gallon containers in paste form. 
When cut 50 percent with water, it can 
be sprayed or brushed on windows to 
prevent all passage of light. Coverage 
is 800 square feet to the gallon. It 
dries within 40 minutes, providing a 
flat non-glare surface. In interior appli- 
cations, a single coat may be covered 
with a white paint where large glass 
surfaces make the higher reflection 
properties of a white surface neces- 
sary. It can be removed easily without 
damage to the glass. 

Known as “Valdura Blackout” this 
special paint had already been de- 
veloped when the Japs attacked U. S. 
possessions. Ten days thereafter it was 
in production and being shipped to 
coastal cities. For further information 
write American-Marietta Co., 43 East 
Ohio St., Chicago, III. 


New Model Container 
Carrier 


@ New Little Giant model has been 
added to the complete Ernst Magic 
Drum and Barrel Carrier line by Ernst 
Magic Carrier Sales Co., of Buffalo, 
New York. 

This model was designed and con- 
structed for handling drums which are 
principally used as containers of heavy 
materials. Its capacity is 600 pounds. 

One man using only one hand can 
operate an Ernst Magic Carrier, and 
all accidents common to handling load- 
ed containers are prevented by the sim- 
ple lifting device and _ self-balancing 
tri-wheel design built into these Car- 
riers. Copper-silicon alloy metal 
wheels and locking device are available 
where precaution against explosions is 
necessary. 

For further details write Ernst 
Magic Carrier Sales Co., 1456 Jeffer- 
son Ave., Buffalo, N. Y. 
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THE LINING IS THE JOINTS 


=\|| =Co= 
AVAILABLE Woaw/ 
Immediate vt.very 


ON 


STEEL, TONCAN IRON 
AND WROUGHT IRON 


Cement Lined 
Service Pipe 





CEMENT LINED PIPE CO. 


Lynn, Mass. 

















IF Your SEWAGE efflu- 


ents are high in suspended 
solids; 

Or, you have a WATER Pros- 
LEM; 


Or, desire to Recover a prod- 
uct now wasted; 


Or, you are disturbed by 
STREAM POLLUTION; 

Or, are in any way interested 
in the removal of suspend- 
ed solids from liquors; 


You should investigate the 


Laughlin Modified 
Rapid Sand Filter 














BECAUSE, it is a simple automatic, 
continuous flow apparatus, designed 
on familiar lines, to accomplish a 
purpose without adding to the oper- 
ator’s troubles. 


LAUGHLIN EQUIPMENT 
CORPORATION 


270 Madison Ave., New York City 
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GASKET AND FORM | 
The Perfected Method for Making 
SEWER PIPE JOINTS OF CEMENT 


No jute used—gasket centers spigot. 
Definite space in each joint for ce- 
ment. 

Form confines cement-grout to lower 
portion of joint. 

Particularly advantageous in water- 
bearing trenches. 

Infiltration minimized. 


L. A. WESTON Adams. Mass. 








The ORIGINAL 
and FINEST.... 


Manhole Cushion U. S. Pat. No. 
2.050.050 offers you the 
simplest solution for noisy, 
rattling covers. Easy to 
install. Lasting — Eco- 
nomical. 

Write for story of Tapax 


























iv . and Trial Offer. 
TAPAX MFG. CO., INC. 
MAMARONECK NEW YORK 








EDSON’S NEW 
HAND PUMP 


Smallest Diaphragm 

Pump Made, 2” Suction 

Open Discharge. Capac- 

ity 1400 G.P.H. Weight 

50 Ibs. Size No. 1. 
THE 


EDSON CORP’N 
49 “—D” Street 
So. Boston, Mass. 


NEW YORK: 142 Ash- 
land Pl., Brooklyn 


Catalog “T’’ Gives Full Data, Also Edson 
Hand and Power Pumps, Suction Hose and 








Pump Accessories 
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RATE RECORDER FOR 


WATER METERS 
Send For Literature 


F. S. BRAINARD & CO. 


246 Palm Street. Hartford. (ene 











WITH. THE 
MANUFACTURERS 





Pittsburgh Meter and 
Nordstrom Valve Establish 
New West Coast Offices 


@ Because of expanded activities, 
Pittsburgh Equitable Meter Company 
and Merco Nordstrom Valve Company 
have opened new sales offices in San 
Francisco and Seattle. This is in line 
with a plan of increased sales and 
service facilities for the entire west 
coast, according to Captain A. E. Hig- 
gins, Vice President, and H. Boezinger, 
Vice President in charge of West Coast 
Sales. The new San Francisco office 
is located in the Hobart Building, 582 
Market Street. Russ Waters, as the 
new Branch Manager, is being assisted 
by Fred D. Webster, Richard L. Ford 
and Gilbert T. Bowman in covering 
the area of Northern California and 
Nevada. 


The new Seattle office, located at 119 
West Denny Way, will serve the states 
of Oregon, Washington and Idaho, 
under the jurisdiction of the San Fran- 
cisco branch. Mr. Frank P. Tangney 
will be in charge of water meter salés 
in general in that area and Mr. Wil- 
liam R. Dominick will cover industrial 
sales. 


Henceforth, sales activities in the 
Bay District will be directed from the 
San Francisco office instead of from 
the companies’ plant at Oakland. 


“Jack” Frost Becomes Sales 
Manager for Innis 
Speiden & Co. 


@ Pinckney L. (Jack) Frost has been 
appointed manager of sales for Innis, 
Speiden & Co., chemical manufacturers 
and importers of 
this city, filling a 
vacancy caused by 
the death of H. 
Gordon Mackelcan. 
Mr. Frost’s con- 
nection with Innis, 
Speiden began in 
1921, when he was 
employed as an 
office boy. Subse- 
quently assigned 
to the sales staff, 
he later assumed managership of the 
company’s Cleveland branch, holding 
that post from 1928 until 1933. In 
1933 he was appointed assistant man- 
ager of sales, transferring his activities 
to the New York headquarters. Born 
in Buffalo, N. Y., in 1904, Mr. Frost 
was educated in Milton Academy, Mil- 
ton, Mass., and Roxbury Latin School, 
Roxbury, Mass., and later studied 
chemistry at Pratt Institute. 
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HELP WANTED 





Wanted for Duty with the United States 
Government at the Panama Canal: Sani- 
tary Engineer (Junior), salary $208.33 
month. Must be graduate recognized col- 
lege with degree in Sanitary Engineering 
with two years practical experience in the 
field. Will be assigned to duty in water 
purification plant as assistant to perform 
water analyses, bacteriological analyses 
and make microscopic examinations of 
water; to prepare drawings in connection 
with alteration of plant facilities; to assist 
in chemical, physical and other analyses of 
testing laboratory. Applicants must be 
young men, American citizens, physically 
sound. Free steamship transportation from 
ort of embarkation, wages beginning sail- 
ng date. For particulars write ‘‘Chief of 
Office, The Panama Canal, Washington, 
D. C.,”’ giving brief statement of training 
and experience. 





Instrumentmen, Draftsmen and Rodmen 
needed by the Water Bureau of The Metro- 
politan District, 1026 Main St., Hartford, 
Conn. Write for application blanks. 


























Neptune’s 25-Year Club Dines Ten New Members 
Membership Now 87 





@ Ten new members received emblem- 
atic pins and a hearty welcome at the 
sixth annual dinner of the 25-Year 
Service Club of Neptune Meter Co., 
held on the evening of Dec. 6 at Hotel 
Shelton, New York. 

Their initiation into this club of 
veteran Neptune executives and em- 
ployes, in both factory and sales force, 
brought the total membership enroll- 
ment up to eighty-seven names. Out of 
an active membership of seventy, Vet- 
eran Secretary A. B. Ricketts* reported 
an attendance of sixty-odd—including 


representatives from the Pacific Coast 
and the Southwest. J. R. Barker, a 
Neptune vice-president and Pacific 
Coast manager, is president of the club 
and attended the dinner. 

*Following within the week after the 
dinner, the news that Mr. Ricketts was 
killed in an automobile accident Dec. 13 
came as a great shock to the club mem- 
bers. Mr. Ricketts joined Neptune 
Meter Co. in 1907 and since 1917 had 
been manager of the factory in Long 
Island City. He was a director and 
vice-president of the company. 
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Inertol Co. Moves Offices; 
Enlarges Plant 


e@ After sixteen years of steady 
growth Inertol Co., having outgrown 
the available area for plant expansion 
in its old location, has picked up stakes 
and moved to Newark, N. J., to obtain 
larger manufacturing facilities and 
more adequate office space. 

With this move Inertol’s general 
offices have been transferred from New 
York to the factory where manufac- 
turing, laboratory and sales will all 
be consolidated at one location. 

The new address of Inertol Co., 
manufacturers of water-proofing and 
corrosion resistant coal tar base enam- 
els, paints and synthetic chemical coat- 
ings, is 470 Frelinghuysen Ave., New- 
ark, N. J. 


Hall Service Engineer 
in Charlotte, N. C. 


@ Hall Laboratories, Inc., Pittsburgh, 
Pa., makers of “Calgon,” announce the 
appointment of David Tobin, Hall 
Service Engineer, to the staff of Eshel- 
man and Potter, Birmingham, Ala. 

With a chemical engineering degree 
from Michigan State College and 
varied experience in, power plant chem- 
istry and water conditioning problems, 
Mr. Tobin recently completed ten 
months of laboratory and field training 
in Hall methods. His headquarters will 
be in Charlotte, N. C. 


a®™ Phipps & Bid 


LABORATORY MIXER... 















IS the important piece of equipment in the 
Modern Water Works Laboratory. Now being 
used by ieaders in water works research. Many 
superintendents and chemists have been able to 
reduce their chemical costs by the control of 
chemical dosages with this mixer. Write for 
literature. 


PHIPPS & BIRD, INC. 





Richmond, Va. 











PHOENIX 
DISC WATER METERS 


FEATURING 


SPIRAL GEARS 


(A Phoenix Patent) 


Have an Excellent Ree- 
ord of Dependable — Accurate 
Service Since 1914. 


Repair Parts for Water Meters 
UNION RING METERS 
Send inquiries for prices, 











PHOENIX METER CORP. 


NEW YORK, WN. Y. 


PRINCE BAY,S. I. 
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Albright & Friel, Inc. 


Consulting Engineers 


Water, Sewerage, Industrial Waste, 
Garbage, Power Plant and ‘Valuation 
Problems. 


1520 Locust St. 
Philadelphia, Penn. 





Edward A. Fulton 


Consulting Engineer 


Investigations, Reports, Valuations, Design 
and Construction—Water Supply and Purifi- 
cation Plants, Sewerage and Sewage Treat- 
ment Works; Municipal Paving and Power 





Lancaster 


Research Laboratories 
Physical and chemical tests of Sewages, 
Sludges and Industrial Wastes. 
Examinations, tests and reports on treat- 
ment processes and equipment. Experts in 








Alvord, Burdick & Howson 


Engineers 
John W. Alvord 
Charles B. Burdick 
Louis R. Howson 
Donald H. Maxwell 














litigation. 
Psa Treatment Processes. for “Industral Wastes. 
3 Meramac Ave. Zabriskie Street 
Hack 
St, Louls, Me. “Gea S087 
I. M. Glace Metcalf & Eddy 


Consulting Sanitary Engineer 


WATER SUPPLY AND PURIFICATION 
SEWAGE AND SEWAGE TREATMENT 


Engineers 


Water, Sewage, Drainage, Garbage and 
Industrial Wastes Problems 











Water Works, Water Purification, Flood Re- Specializing in Water Quality Laboratories Valuations 
lief, Sewerage, Sewage Disposal, Drainage, Problems 
Appraisals, Power Generation Siete Sand and Market Sts Statler Building 150 Broadway 
Civic Opera Building Chicago 3.2939 Sates, fo. Boston New York 
Black & Veatch Greeley ard Hansen Reeves Newsom E. H. Aldrich 


Consulting Engineers 
4706 Broadway, Kansas City, Mo. 
Sewerage, Sewage Disposal, Water Supply, 
Water Purification, Electric Lighting, Power 
Plants, Valuations, Special Investigations, 
Reports and Laboratory Service 
E. B. Black N. T. Veatch, Jr. 
A. P. Learned H. F. Lutz 


Engineers 
Samuel A. Greeley 
Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 
Water Supply, Water Purification, 
Sewerage, Sewage Treatment, Flood 
Control, Drainage, Refuse Disposal 


Paul Hansen 


Newsom & Aldrich 


Engineer-Consultants 
Water Supply, Purification 
and Distribution 
Sewerage and Sewage Disposal 
Valuation and Reports 

















F. M. Veatch gL Filby” Lawrence 6 N. Michigan Ave., Chicago ay hy a — 
Buck, Seifert and Jost Havens and Emerson Nussbaumer & Clarke, Inc. 


Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 


Water Supply, Sewage Disposal, Hydraulic 

Developments, Reports, Investigations, Valu- 

ations, Rates, Design Construction Opera- 

tion, Management, Chemical and Biological 
Laboratories. 


112 East 19th St. New York 


(formerly Gascoigne & Associates) 


W. L. Havens C. A. Emerson 
A. A. Burger F. C. Tolles F. W. Jones 


Consulting Engineers 


Water, Sewage, Garbage, Industrial 
Wastes, Valuations. — Laboratories 








Burns & McDonnell 


Engineering Co. 
McDONNELL-SMITH-BALDWIN- 
TIMANUS-McDONNELL 


Consulting Engineers Since 1897 


Waterworks, Light and Power, Sewerage, 
Reports, Designs, Appraisals, 
Rate Investigations 
Kansas City, Mo., 107 West Linwood Blvd. 
Cincinnati, Ohio, 307 East Fourth St. 


Newell L. Nussbaumer Irving Clarke 


Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 








Town Planning 
Leader Building Woolworth Bldg. 
a New York $27 Franklin St. Buifalo, N.Y. 
Morris Knowles, Inc. Malcolm Pirnie 
Engineers Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning. 


1312 Park Building, Pittsburgh, Pa. 


Water Supply, Treatment, Sewerage 
Reports, Plans, Estimates 
Supervision and Operation 

Valuation and Rates 


25 W. 43rd St. New York, N. Y. 














The Chester Engineers 
Campbell, Davis & Bankson 
Water Supply and Purification, Sewerage 
and Sewage Treatment, Power Develop- 
ment and Applications 
Investigations, Appraisals, Rates, Testi- 
mony, Design, Supervision, Operation, 
Accounting 


210 Parkway at Sandusky Street 
Pittsburgh, Pa. 











Charles J. Kupper 
WATER WORKS—SEWERAGE 
Water Purification and Sewage Treatment 
Garbage and Rubbish Incineration 
Industrial Wastes Treatment 


Valuations 


15 Stelton Road 
New Market, N. J. 


Telephone 
Dunellen 2-5700 











The Pitometer Company 


Engineers 


Water Waste Surveys, Trunk Main 
Surveys, Water Distribution Studies. 


Penstock Gaugings 
New York, 40 Church St. 
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William Raisch and 


Associates 
Consulting Engineers 





Sewage Treatment, Refuse 
Disposal, Sewers, Drainage, 
Reports 


227 Fulton Street 


New York, N. Y. 


Russell & Axon 


Geo. S. Russell—John C. Pritchard 
Joe Williamson, Jr.—F. EB. Wenger 


Consulting Engineers, Inc. 
Sewerage, Sewage, Disposal, Water 
Works, Filtration, Softening, 
Power Plants 


4903 Delmar Blvd. St. Louis, Mo. 








Weston & Sampson 
Robert Spurr Weston George A. Sampson 
Water Supply, Water Purification, Sewer- 
age, Sewage and Industrial Waste Treat- 


ment, Corrosion Control, Laboratory Service, 
Supervision, Valuations. 


14 Beacon St. Boston, Mass. 




















| Thomas M. Riddick 


Sewage Treatment, 


Chemical and_ Bacteriological 


Testing of Materials. 


(Tel. Melrose 5-6579) 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Operating Supervision 
of Plants, Sanitary Surveys, Stream Pollu- 
tion Investigation, Swimming Pool Control. 
Analyses, 


369 East 149th Street, New York City 


Stanley Engineering 
Company 
Water Works — Sewerage 
Electric Power 
Reports — Design 
Supervision — Valuation 
Central State Bank Bldg.. Muscatine, Ia. 


Whitman & Howard 


Harry W. Clark, 

(Engineers (Est. 1869—Inc. 1924) 
Channing Howard Paul F. Howard 
Walter A. Janvrin C. Roger Pearson 

Water Supply, Water Purification, Sewer- 

age, Sewage Disposal, Water Front Im- 

provements and all Municipal and Indus- 

trial Development Problems, Investigations, 

Reports, Designs, Supervision, Valuations. 
89 Broad St., Boston, Mass. 





































Whitman, Requardt 
& Smith 


Engineers 
Ezra B. Whitman Norman D. Kenney 
Gustav J. Requardt A. Russell Vollmer 
Benjamin L. Smith Theodore W. Hacker 
Water Works—Sewerage—Ulilities 
1304 St. Paul Street, Baltimore, Md. 
Albany, N. Y. 


Runyon & Carey 


Consulting Engineers 


Water Leak Detector Co. 
Engineers 


Water Supply and Treatment 
Sewerage and Treatment 


Pipe Line Location Maps 
Water Leak Detector Instruments 
Pipe Locators 


166 N. Third St. Columbus, Ohio 


Power Plants 


33 Fulton St.. Newark, N. J. 






































Save Money 


WITH 


A Coagulant for ail 
types of Water Treat- 
ment. Also adaptable for 
Waste Water Treat- 
ment. You can save by 
conditioning sludge 
with ferri-floc. Atianta’s 
Clayton plant uses ferri- 
floc alone. (No lime re- 
quired to condition this 
sludge.) Send for free 
literature and sample to 
test in your plant. 


Tennessee Corporation 


LOCKLAND, OHIO 











(> 
LOCK JOINT REINFORCED CONCRETE PIPE 


LOCK JOINT PIPE CO., Established 1905 AMPERE, N. J. 
PRESSURE © SUBAQUEOUS © SEWER ¢ CULVERT 
€ ATLANTA, GA. 


— ~ 


12-LJ-11 
































































































INQUIRIES 
INVITED 


LARGEST 
an Ante) 
\SMALLEST 
\ VILLAGE 


INSTALLATIONS 
WORLD WIDE 






Whether your problem 
of water rectification is 
large or small, we have a 
form of equipment to serve your 
needs. We manufacture and install 
equipment for Gravity Filtration and 
Softening Plants; Pressure Filters 
and Zeolite Softeners; Swimming 


on wll 
roblems Pool Recirculating Appliances; and 
Water Treatment Units 


Oo of all types. 


V7.5 Bok 2M IQOBERTS / 
TREATMENT Beer 


COLUMBIA AVE. 
“J DARBY, PA. 





















Catalogue and Information 


IOWA VALVE CO 
Hubbell Bldg., Des Moines, lowa 






Oskaloosa 


lowa 
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THE NEW DORRCO DISTRIBUTOR 
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Two arm, 200 ft. dia. unit at Visalia, Calif. 


ES ete 


FOR HIGH RATE TRICKLING FILTER TREATMENT 





300 TO 400% FLOW VARIATION WITHOUT INCREASE IN HEAD 








ADVANTAGES 


. Vacieble flows at a constant 


low head—18 in. 


. Maximum capacity per unit 


of bed area—63 M.G.D. 


per acre per day. 


. Complete coverage of bed 


twice each revolution. 


@ 4 Constant sewage velocity 


throughout arms. 


. Special anti-fouling slotted 


orifices with adjustable dis- 
tribution plates. 


. Continuous spreader strip 


insuring even distribution. 


. Anti-sway ball bearings in 


base of column instead of 
top. 
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te The new Dorrco Distribu- 
tor differs radically from the 
conventional type in both con- 
struction and results. It is de- 
signed specifically for handling 
large volumes at a constant low 
head—a natural for any method 
of high rate trickling filter treat- 
ment. 


Its box-shaped, tapered arms 
allow operation at constant low 
heads. Its continuous spreader 
strip insures even distribution 
and coverage. Its anti-sway ball 
bearings are in the base of the 
column rather than the top, 
which means smoothness of 
operation. 


Depending upon the rate of 











flow and its variation, the new 
Distributor may be supplied with 
either two or four arms. The 
arms have two compartments— 
the lower taking the design flow 
—the upper taking any surplus 
caused by excessive flow varia- 
tion. 


In short, the new Dorrco Dis- 
tributor is a trickling filter unit 
of great flexibility which enables 
the user to get greater value from 
his entire trickling filter installa- 
tion. A Dorr engineer will gladly 
show you how it can save you 
initial and pumping costs. 


THE DORR COMPANY, INC., ENGINEERS 


NEW YORK, N.Y. . . . 570 LEXINGTON AVE. 


ATLANTA, GA. CANDLER BUILDING 
TORONTO, ONT. . 80 RICHMOND ST.W. 
CHICAGO, ILL. . « 221NO.LA SALLE ST. 


DENVER, COLO. . » COOPER BUILDING 
LOS ANGELES, CAL. 811 WEST 7TH ST. 
RESEARCH AND TESTING LABORATORIES 
WESTPORT, CONN. 

SUGAR PROCESSING 


PETREE & DORR ENGINEERS, INC. 
570 LEXINGTON AVE., NEW YORK 




















“The Only Safe Water is a Sterilized W ater” 


WALLACE & TIERNAN CO., INC. 


MANUFACTURERS OF CHLORINE AND AMMONIA CONTROL A ATUS 
NEWARK, NEW JERSEY e REPRESENTED IN PRINCIPAL CITIES 





